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PREFACE. 

Tub systoiu of trauslitoration usoil in tlio proKont volume is that 
■which has been adopted in the Gazetteer of the North-Western 
Provinces. Por tlio vowols it is briefly as follows : 

u as in * pull/ 
u n * 

at „ ‘ aisle/ 

o „ *hole/ 

an m *cu ’ hi ‘house * (nearly). 

The original plan of this Memoir provided for a thorough ex¬ 
amination of the country between the Tons and the Kfili somewhat 
on the plan of Tennent’s (leylon, and iiv addition a loss (hhiilod 
aummary of our knowlfnlgt^ of the Ilimalaya-Tihotan region. It 
was h(‘li('vwl that only thus could the phyaicid unity and with it 
tlie lustorie-iil connections of the entire region be correctly und('r- 
stood. Prom or through tins Hinsilaya came the pro-Aryan and 
Aryan races tiow inhabiting India, as W(dl as the successive waves 
of Biiktrian, Skythian, and Musulm&n invaders wlu) have conquor- 
etl India in historical times. As we shall see hereafter, form.s of 
b(diof having their origin in or beyond the Himilaya have influ¬ 
enced the religious systems of India from the earliest ages to the 
pr(^H(urt day, so that for tlx^ politi(!al and religious history of tlio 
plaius an aih'.piahi eone.epiion of tln^ physiography, ethnography, 
and history of tlx^ IIim41aya-l'ih(t.au tract, is a noe(«sary [jnqiara- 
tion. It is to he regretted that this extended programme eannot; 
bo carried out, but the pressure of ofHdial duties prevents its com¬ 
pletion, anil all that can now bi^ attempted is to work up (he mato- 
riiils that have been c.olleete.d for the lliirn'ilayun distriets of the 
North-Western Provinees. At the end of Chapter I. will he found 
a series of ‘ Ueferenees’ to materiids illustrating the history iind 
resources of the Himalaya from Asftm to Afghfuiistilii. These were 
colloctod in continuation of a plan suggested l.y Mr. R. N. Cost in 
iSGf) for the i.reparutioii of a ‘ Cutidogue rnisoimd of every kind of 
printed iuformatian conneeted with theNerth-Western Provinces;* 
and I cerbiinly know of Ju> bettor aid to good administration than 
an iude.x to the siiecial and loctil reports of those tmgnged in it. 
The nocesaity for such a cataloguo has ceased in great [.art wtih 


a as in ‘ woman.’ 

4 „ ‘father.’ 

e „ 'groy.' 

% ,, ‘ hit.’ 

i „ ‘ machine.” 
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the publication of tbo District Memoirs, but there are mtlijeet** «.r 
general importanoo whicb the publication of tbo local awonnf** 
not subserve. One of those is tbo bistory, usitjg tl»i« wortl in il<« 
widest sense, of tbo Him^laya-Tibotati region, and I offer the rrIV-i- 
ences as the nucleus of a coinploto ind(‘x to our kncnvletlge of its 
physiography, products, peoples, and institutions. 

As observed in the foot-note to fflinpter I., mneb reniatn* In Iw’ 
done, but at the same time very mncli more has been neeotiijtl!!-li«’il 
than is generally known. Scientifio and economic britaiiy 
been carefully explored; tbo chapter on oconornte muiemlngy !»‘av«w 
little to be desired : those on meteorology and g»*()logy }>«%•»• I wen 
brought up to the level of our present soientifie ktmwledge : and fb»’ 
introduction to physical geography gives a popnlnr !nnl sngge‘*tiv*'‘ 
summary of the information that we possess, whilst the reCrrenecs 
afford a guide to materials for tbo sluily of (bdails. All this is 
or embodies information buried in et>rre.spon<lenee nn«l rejwifts. an*l 
practically as inaccossiblo to tbo pnblious if if, liad never beeit e<im» 
mitted to writing. To General Ilicbard Hfruehey I ani ind>'ble4 
for the use of an unpidilishcd work of his own tm the jibysieol 
geography of the iriinfduya, which lias been specially inaile ««n* of 
in the ebaptors on ' (Jc'ology' and ‘ Me/corology.' .Mr. II. lb iMed« 
licott,, Superintendent of tli(> Geological Survey of India, preparetl 
the obaptor on ‘ Geology,’ami Mr. S. A. Hill, Mefeorologb-ai Ib*- 
porter to the Government of tbo North-Western l*rov‘mee«, eonti»« 
huted the valuable ehaiitor on ‘ Mideorology.* Dr, King, St»j»eriii- 
tendent of the Royal Rotanioal Ganlmis, Galeiitta, funiGbeil tbo 
list of the/ora of Westi'rn Garliwtd, Dehra Ib’n, ninl .Inntwir- 
Bdwar, and Dr. Watson, the list for Kastern Gnrbwlil, Kiunaon, amt 
the Bhabar. To General S(rueln‘y I am further Indebfetl fi»r llm 
list of plants collected by him,self and Mr. Wiuteriw.ttimi in Kn- 
maon, Garhw41, and the neighbouring parts of Tita*!, and \vbie!i 
has never before been published. This list has been wlinifttbly 
edited by Mr. F. Dutbie, BniHwintendenl of the Botetiical Gardcc* 
at Sah^ranpur, to wluim also 1 am indebted for Hm sketrb of iJio 
history of the Tea industry in the Ilimlilayim districts. The sheets 
of the portions relating to eeonomio botany have bad the crjti«d..»ii 
of Dr. Watson ami Mr. Dulhie; and for the fmwf history Mr. 
Greig and Major Garatinbave advised ino in many iriattor# of deinib 
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Of ilio nmpp, tlio map of Kumaoii was prepared under the instrnc- 
tiouB of (lolonol Walker, Superintondont of tlio GreatTrigono- 
metrical Burvoy, and in the result of groat labour and care for detail : 
indexed, a loss accurate map might possibly bo more useful The 
great one-inch to oncv-milc’ sheeiH wore photographed down to a 
smaller scale and sent to me. T then obtaincjd tlu^ correct names in 
Hindi of all the villages, rivers, &c., in Kumaon and Garhwfd (about 
8,000) and entered against each the correct iransllteration for use in a 
new cnlitlon of tlu^ large maps, and then drew up a draft list of names 
for ih(^ distrud map. I deisinnl to enter the names of all halting-pla(‘(‘s 
on every ordinary route ; villages in which the patwari usually 
Buh's; phuH'S of note ; trade-eentres; and all village's eoutaining over 
one hundred inhahiiatits* After much trouble, eorrespondeuee, and 
inquiry, this was fairly accomplished. The village's retaimnl wore 
marked off cut tint phoiograpluct copies of the maps, and these wt^re 
returned io thc^ Btirveyor-Getn^ral with lists Hhowiiiglho actual anti 
revised spc'lling for the further compilation. In addition, the prin¬ 
cipal lines of routl have het'ii laitl down, and fortlu' first time thepattis 
or subdivisions adopted at tbe recent settlement by Mr, J. Beckett 
liavc^ been slmwm In tbe trans-IIinffdayiin portion to winch thc^ sur¬ 
vey had not attended I have added places from the village mapsprev- 
pitrcal by the patwAris, and in their selmiion was aitled by Mr, Bcnhett. 
The map of the Himftlaya-Tibetan rc'gion is tak<m from one propanol 
by Mr.Ttaduunv BatuuIors,oiuit(ing tin* ('ustcnai portion, Tlu'geolo- 
giral map is a rf'\is(Ml caqw of iliai which aecauupauied (}cun»ral 
papar M)n part <d‘ ilu' Himalaya Mountains and Tib('t’ 
read liofbro the (badogteal Htauety in IHol, It niay be neec^ssary 
to explain flml fhest^ \ulumc*s are not iniimdtnl to be solely ap(q>ular 
iiecouiit td’the districts which they deseribe, Init tc» eontain, first of 
all a rceord of all faets of permanent scieutifu^ or ('eonoiuic mihm 
that liuYc been gntliereil by me chiring my visits to Kumacui and 
the I)ehra Ihni <ir uhb’h have been contribnbHl by others. This 
work has oecnpifHl my leisnrt' time for so’^cnid years, and I can only 
iaipe fliaf the labour and <»are lu'stowed on it uill tuHif some use to 
my sttccess«$rs, and fuuibli' them ti* pnwlmn a more ivorthy record 
for those who tire truly iitttu*esied in the iimnd and material pro¬ 
gress of Ihe Nortli-W<xstern Provinces* 

Umimf, I E, T. ATKINSOM. 

ITi/i 188L J 
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Bastorii IllmiUaya —I^asteni tribes; Tribes of the Boutlicni Watcirshed ; BhutiVn ; 
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Undpr th(^ nmv^ Ilimnlayan (listn<d.s ol' tlio North-W(vstorn!, 

Ih’oviiicos of India wo uu'.hulo tlu'i British 

Limitation of work.’’ ... , . . r. m t\ 

aiHtn(d.sot IvumaonAhirlnval, larab l)(dira 
Dtin anti Jannstir-Bawnr, anti tUc! indojunultmi Htah^ ofTihri t)r fonojgit 
(jarhwdl, comprising* tlu^ tract within th<^ liiindlaya bounded by tlic 

aTIm) colkscti<m <d’ malcrialH for tk’^ * Memoir on the ICummw Hiimyaya’ has 
been iu progress si nee 1H72, l)ut other and more pnwing <lutk'K have Idtherto pre- 
renOsl their arrangement, for [mblication, It was t-km intended t(^give as complete 
a di*H(‘ription of tlu‘ mdire IlimhlaynaH the inennH at our tUsposal \wmld permiL 
Thtsre is little hope. howtwei\ that dm leisure nceessary for such an uruhnlaking will 
occur within any I'casonable tinu^, and it llun’efore seeww belter l-o work up the 
materials already existing in tluur ju'eseni form than to wait unt il o][)pt)rtunily is found 
for completing ilte original design. TIwihs aw many and great ga|)H in our inforimv 
tion regarding Kumaon, but the llrst sti^) towards remetlying this defetq. will be this 
attempt to taki^ stoek of our present knowledgiq which m far more complete than is 
Hupposed. Without the aid of the materials entrusted tfi me liyGeneral U, Htracliey, 
Bir .lolm Htmchey, Mr, d, 11. Batten, lludrailalta l^ant, mid others, wliose assist¬ 
ance. will be found acknowkslged in the pndhtm, as well as the eu-operation of 
Mr. IL B. Mtullicott, Mr. S. A. Hill, Mr. Huthit^, Dr, King, Dr, Watson, daptaiii (L 
Marshall, and others, my own work would be very meagre and uiiHatisfaeiory, as 
well from the great range of sulijk ts discusseil ns fioui their frequent special imd 
lHA’,Iiuseul iduimeter. 
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Tons on the wost, andtlio KAli or Hardn on llvt'tlio adjuiuiiu.' 
portion of Tibet, to which British mihjocts n^sort for tlio j.itriio-.- < 
of trade, or in order to visit tiro sacred lakes, also comes within the 
scope of our investigations. A glaneo at the aecoiiiimnying 
will show that both tlie. IHnuUayan and TiI.etan portitsts of the tniet 
with -w'hicli we are concerned form imt a small slice or segiiietii of 
a greater system, which inust be studied as si ubuli’ tielore an 
sidoquaie conception of tin* stnieture and relation of its jsirts eim U' 
arrived at. The HimiUtiya itself is hnt the southern U-lt of that 
great girdle of mountains which (mcloses within them tin* ronutry 
of which the southern half is C(Humonly called Kastern Torkhtifo. 
Prom or through the southern slope of tlu^ Himalaya flow llit> great 
rivers known as the Indus, (langes, and Brahmaputni. To the e!)*.i. 
the continuation of the nimnlaya is tmeeil in the moimtain ranjo w 
through which flow the Yang-ts(*-kiang and the Hoang-lio, and 
which are prolonged to the north in the Ala-shan, litslian, amt 
Kliing-hau mountiiins. The last of thesi* ranges jtaits the Yabloinioi 
Klirebet branch of the Alhii sysfetn itt right angli«s in ahoiii f».*t' 
north latitude. Hie Yahlonnoi mounfaiiiH are tlie nortli-ea*>!i'i)> 
continuation of the Altai range ami form the waler-pariing b.'tw.>. !i 
the Lena and the Amour. The ,\ltai rises, on the rigln Uink of the 
Irtish river, at the norili-w<‘slern angle of tin* eeitlral plateau, ami 
separates the Uppi'i* (:»ol)i from the Sihi'i'ian steppes. It eonsists .«f 
a Mt of mountains varying In hrwulth from 4(R) to l.tMRI mile., 
though in one placte contracting to Hit) miles, of no great eimatlon. 
and descending in a succession of broad terraces to the Kiheritni 
plains. It is pierced by the rivers draining into biki' Hiiikul. ami, 
east of the HHth meridian, consists of fliri'e almost parallel taii;;.<s 
the Saiansk, Tangmm, and Ulangomula. From the smtrees «if tin- 
Kara-Irtisli the Barluk Oroitlmk and Zungariaii Ala-tuu eotmect 
Avith the Tian-slifm, the Celestiul immntains of the maps, ju whieli 
are the sources of the Byr-Diirya or .laxarfes. The Timi-shaii to 
the north and nortlwaist of Kiislignr eonsisfs of a series of paralle! 
ranges liaving a direction from th(> east to west and lili 
elevation as they proceed northwards. They almt on the clevateit 
mountainous region known as the Alai and iVuiiir pinfeaii, the 
latter of which contains the source of tin* O-kus in tin* littli* luf 
or lake ol the lessor Pamir. The eastern margin oj’ ihe iVtnilr is 
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clc\scril)C(l by M. Scvortsof; Avho visited it in 1878, as ncitlior a 
mountain chain nor the precipitous extremity of a table-land, but 
nn (extensive mounhiinous region filled witli innnorouB ranges. Tlu^ 
peak nioasured by Hayward (21,000 foot), and the Tiigliarma or 
Muzfilgh-Ata {K'ak measured by Trotter (25,350 feet), and supposed 
to form a part of the Kizil-Art range conncj^eting the Tiau-slnln witli 
the Himalayan systcan, arc^ now reported to bo only the culminating 
points of groups of snowy ][)caks separated from each other by a 
distance of over thiri.y miles. The intervening country contains 
the hasin of tlu^ little Kara-knl lake surrounded by a complicated 
«yst(un of short and coinparativ(^ly low mountain ranges having 
an altitude of from 1 1,(H)0 to 15,000 feet. These rangers, however, 
connect with the Hindu Kusli, Karakornm, and Western Himalaya, 
and thus c.ompleh^ ilie giT-dl(^ of mountains from one or anotluo* 
sid(' of which flow all the great rivers of Asia. 

"Jlie country thus chdined forms a part of tlie great Empire 
, . , of China. To tlie soutli lies the rugged, 

elevattnl plah^au of Tibet, regarding which we 
riiall hav(^ more to say k('ircaft(T. To the north of this comes the 
ch^presTSion known as the LoImioi- hasin, which receives the drainage 
of the northern slope of the Tibetan |)lateau called, in the 39<Ii 
degixHi of north latitude, the Altyn-Tagh range, hut more generally 
known as the Kium-lun, a name given pr()l)ably from some well- 
known pass, Tlu‘ (lrainng(‘. from the easUnm slope of the Tian-shun 
Hows in the sanies dinadion, as wtdl as that from the south-cMistoru 
slop(‘s of the Altai range ; but all is swallow^ul up in the great sandy 
dessert of Cobi, wbhh at one, time appanmtly lurnuHl the Iasi of an 
ancient sea some vhlDjOOO septart^ mih^s in extent. According to 
Prcjevnlsky this phUt^au %airieH in ludght from (),()0() feet on the 
margin to alxjut 2,000 fe(‘fc in tli<‘ middle* It is intersechsl from west 
tocasil)y a (U^pnsssed valley called Rhamo, or Csea of samV contain¬ 
ing salt. West of this lies the Ilan-hai, or di'y sea.’ Prejevalsky 
lias crossed the dese.ri; ht'iw(M>n Kuhlja and what may turn out to 
ht^ Loh-nor, lying in (Mist latitude Otrand north latitude 30® 30/and 
found liimHclf at only 2,500 feed, above the loved of the sea on the 
banks of the Tarim. To tlio west, the desert i)rcs(3nted a thin loam,, 
inipr(‘gnat(Hl with salt, and to the east a plain of drift-santh 
Towards <h<‘ Kurngh-tugli hills, from which lie descended on the 
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desert^ lay a 'belt of pebble and gKivel some 15 to IS miles 
He also crossed tlie desert to the north between the Ala-shan range 
and Urga^ where he found it to yarj^ in height between 3,000 and 
5,500 feet, whilst it still preserv'ed its sandy character. On the 
route bet’weeii Urga and Kalgan explored by the same traveller^ 
there is a great de]>ression towards the middle, where the elevation 
is as low as 2.400 feet. Here the soil of the Gobi proper is 
com posed of coarse reddish gravel and small pebbles interspersed witli 
drifts of yellow shining ^nd. Leaving these regions, we shall in 
future restrict ourselves to the sontheni plateau, of which the Kuen- 
lull mountains are the northern boundary, and which is so intimately 
eoiineetcdi in its physical relations with the Himi^aya. 

Before proceeding with oitr examination of the structure of the 
Earlr attempts at gene- Hiinalaya-Tibetan region, it will be conve- 
Talisatioii. nieiit to pass in review the different theories^ 

that have been advanced in regard to its systematic geography^ 
since a complete understanding as to what Las been done in this 
direction -will enable us to arrive at some conclusion as to wLat 
remains to l>e done* Captain Herbert, who conducted the mineralo-* 
^ gical survey of the Himalayan country 

between the Ksdi and the Satlaj in 1818, w^as 
the first who attempted to give a general account of its physical 
eliaracteristics. His description^ was intended to serve as an intro¬ 
duction to Ms geological account of the Himalaya, as well as to be 
a dirtinci contribution to general geography ; the existing works on 
the subject being singularly deficient in dehiils, as well as errone¬ 
ous in the few that are given. ” His idea of the country north of 
India was apparently derived only from maps. He describes it as a 
large central space strongly marked by the feature that it was little 
intersected by rivers, whilst from its sides flowed the streams which 
united to form the greatest rivers in the world. As the source of 
every river must l>e higher than any other part of its course, he 
inferred that the zone in which those rivers originated must be 
higher than the plains through which they flowed to seek the ocean, 
and that the entire central tract itself was completely surrounded by 
lofty mountains. He considered the upper beds of the Brahmaputra 

* For a brief siimmarr of these theories see Mr. C. E. Markham’s ‘ Memoir on 
the iadian Siirrejs; p. 341. A», Soc, Men., XL. Pt. I., p. x. 
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CiF TflE :^^OIlTH-WESTEFi:N' rEOVIXCl:<^, 

anti tlie Satkj as forniiiig {sart of the Ijarrier zone mliieh siirroiimis 
the central tracts and not as a fart of tlie |>lat«iii He 

fnrtlic^r showed tliat the true line of honndiiry is Hndonlitt^dlj tin* 
chain of water-hmds, and ti^t this is l>j no means synonyineas with 
the line of gmitest eleTalion.” At first Tie%T the arrajigenient of 
the iiioiintain loass^ in the tmet the Kali and the Satliij 

api'^eared to' he inrgiiiar and confused, hut hy tracing the coarM^s of 
tlie rivers and their trihntiiiy streams, a cine was fo'iind to Imd the 
olisc^rver out of this laliyriiith. By connecting their Miirces and 
liv following out the devious windings of the several fei.“ders, an id«i 
is oijtaiiied of the extent, the direction, and tlie comiectioii of the 
several rangiss. * * ♦ Instead of u succession of paraiie! and eoiitiiiu- 
ous ranges raiiiiing south-east to north-w'est, and rising one iiehiiid 
the other in regular arrays and increasing elevation till the series 
is closed in the fartln^st distance by the line of snow-clad jieahs, ive 
see only one continuous range of any extent funning an irrc^gtilarly 
curved line which hc^nds round the tract, commencing on the north¬ 
east angle, and with a north-%vesterly direction, w’hieh it gradually 
altera to a south-easterly one on the south-w^est angle, and latterly 
due south just before it is lost in the plain country. This range 
forms 'O'Ue of the toundaries of the lasiii of the 'Satlaj m’hieh ImmicIb 
around thc^ convex sidcy w^liile within its mmmTitj are €»iitaiiie«l the 
numerous sources of the Ganges/' This he called the Iiiilo-Gtiii- 
getic cliaiii, a ramification of tluit more extensive line of water- 
lieads which wajuld exclude from the central plateau all the inouiitoin 
tract W'atered by the Simpu and the Indus as well as by the Ganges. 
Kext in extent are the two principal ramifications separating the 
basin of the Jumna from that of the Ganges, and the Imsiii of the 
latter from that of the Kali. From these tw'o priiici|,«il nimifi«i- 
tions proceed a number of minor ones w^hich, but for the assistance 
derived from a study of the course of the rivers, w^ould almost bid 
defiance to any analysis. Transverse ridges, several tliousand feet 
higher in elevation, ramify from the Iiido-Gangetic cimin tow-anls 
the Ganges tosin, and a line or plane connecting their suininiii 
w'ouM be that of the greatest elevatio'ii, w^hi'Ch, how^ever, 1ms no 
comiection with the di 3 |>osition of the w'ater-heads. It is a feet that in 
a line of 500 miles tw'o summits are found exceeding five miles la 
perpendicular height, not isolated, but connected to appeiraS'Ce by a 
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regular series of peaks of very little inferior elevation. If we 
confined ourselves to heights of 21^000 feet, we should find a connected 
line of peaks extending over 1,000 miles; that is, one apparently 
without !)reaks, but in reality connected only through the lino of 
water-heads from which they ramify. Whether the word ^ line’ or 
^ plane ’ is used, the idea of considerable breadth must be conceded, 
and ill that ease its surface would be very irregularly studded with 
peaks, and in tliis way it may be said to be parallel to the common 
boundary of mountain and plain land, and to intersect instead of 
bounding the river districts.” The above summary gives a resnmd of 
Herbert’s speculations on the physical structure of the Himalaya. 
His errors were those of his time, when the knowledge even of 
descriptive geography was in its infancy. He was unable to recognise 
the unity of the great centnd mass and its bulwarks, and was wrong 
in saying that the groups of snowy peaks intersected the river basins, 
when, in fact, they bound the drainage area, and arc the determining 
causes of its existence. Still Herbert is to be remembered as the 
first who attempted to give a systematic account of the Himalaya 
as a whole,^ and is therefore worthy of a prominent place in tins 
brief notice of its geography. 

Next to Herbert comes Hodgson, who in an admirable article in 
Asiatic Society’s Journal also alludes to 
the difficulty experienced by a traveller in 
the Himalaya in getting rid of that tyranny of the sc^nses which 


BO strongly impresses almost all beholders of this stupendous scenery 
vnth the conviction that it is a mighty maze without a plan.” His 
first step towards freedom was his grasping the fact “ that the vast 


volume of the Himalayan waters flows more or less at right angles 
to the general direction of the Himalaya, but so that the num¬ 
berless streams of the mountains are directed into a few grand 
rivers of the plains either at or near the confines of the two 
regions.’\ Secondly, a study of the river systems like the ''Sapt 
Gandaki” and the ''Sapt Kausiki” urged him ''to discover, if 
possible, what cause operated this marked convergence of innumer¬ 
able transverse parallel streams, so as to bring them into a series of 
Thirdly, he found that "the transcendant 
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elevation and forward position, at right angles to the line of ghats of 
the great snowy peaks, presented that casual agency : the remotest 
radiating points of the feeders of each great river being coincident 
with the successive loftiest masses belonging to the entire extent of 
the Himalaya.” The great peaks bound and do not intersect the 
principal Alpine river basins, as Herbert had thought, and, by 
so bounding, create the basins, whereas their intersection would 
destroy them. Hodgson’s Himalaya proper is the ghat line or 
watershed between Tibet and India, and the watershed between the 
valleys of the Indus and Sanpu and the great plateau is called by 
him the Hyenchhen Thangla chain. The cause of the convergence 
of the various streams which form the great rivers upon or near the 
verge of the plains is shown by him to be ^Hhe superior elevation of 
the lateral barriers of these river basins, between which there are 
synclinal slopes of such decided preponderance that they oveiTule the 
effect of all other inequalities of surface, how vast soever the latter may 
sometimes be.” These lateral barriers are crowned by the great 
peaks which stand forth from the watershed and send forth south¬ 
ward ridges proportionally immense. Equally effective with the 
divergent power of these peaked ridges is the convergent power of 
two ridges upon the single contained river basin. The synclinal 
lines from the inner faces of the two adjacent ridges draw the waters 
together, and because these ridged peaks are the loftiest masses of 
the entire mountains, the effect of all other masses, even that of the 
spine of Himachal or the ghat line of the snows, is overruled or 
modified, so that in the most rugged region on earth a very limited 
seiies of distinct main rivers appear in the plains from innumerable 
independent Alpine feeders.” We may assume that where the 
loftiest peaks occur, there is a proportionate intumescence of the 
general mass, and therefore that these grand peak-crowned ridges 
determine the essential character of the aqueous distribution along 
the entire line. A further proof is adduced from the fact that the 
lower rivers, which take their rise in the middle region, do not 
show this unitizing principle, such as the Bagmati and Hamganga. 
With regard to the mountain systems, Hodgson divides them into 
the lower, central, and upper; sub-dividing the first into the sand¬ 
stone range ^vith its contained Duns or Maris, the Bhabar or sal 
forest, and the Tarai. The lower region extends from the level of the 
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plains to 4,000 fwt above the level of the sea; the central region 
from 4,000 to 10,000 feet; and the upper region to the watershed 
or ghat line: divisions which fairly correspond with the distribution 
of both organic life and inorganic matter. Though unable to follow 
Mr. Hodgson in all his theories and the deductions that ho draws 
from them, credit must be given for his recognition of the position 
of the great mountain masses in regard to the alpine river basins 
and for his appreciation of the influence of climatic conditions on 
the animal and vegetable world. 

Captain (now Greneral) R. Stracliey, in his paper on the Physical 
Geography of the Provinces of Kuinaon and 
Captain E. Stracliey. Q-arliwal, read before the Royal Geogra})liieaI 

Society^ in 1851, pointed out distinctly for the first time tliat the 
Himalaya W'as in truth the broad mountainous slope of the groat 
Tibetan table-land descending to the plains of Northern India, 
while a slope of corresponding character descending to the north is 
known as the Kuen-Iun. He remarks that the great peaks in 
Kumaon and Garhw^l ^^are not found on a continuous ridge, but arc 
grouped together in masses that are separated one from the other 
by deep depressions, through which flow the streams that drain 
those parts of the mountains that are immediately contiguous to the 
north.” To the east the same sort of arrangement obfiiins, but to the 
west it is much less distinct. The river-beds to within a distance of 
ten in a direct line from the snowy peaks seldom exhibit a rise 
of more than four or five thousand feet; but when we cross ^Hhe line 
on which the great peaks are situated, the ascent very rapidly 
increases, and a very few miles carries the river-bed up to an altitude of 
nine or ten thousand feet; thus showing that the sudden increase of 
height of the mountains along this line is not confined to the peaks 
alone, but is a general elevation of the whole surface.” Dr. Thomson*^ 
Dr. T. Thomson. substitutes the name cis-Satlaj Himdlaya for 

Herbert’s Indo-Gangetic chain, and gives the 
name trans-Satlaj Himalaya to the chain which, comineiicing in 
Kailas, separates the waters of the Satlaj from those of the Indus. 
He refers to these two great chains the whole of the mountains 
between the Indus and the plains, and says : The northern boundary 

ill Somerville’s Physical Geography, 7th 
eaitioE : LonUon, 1877, p. 56. 2 Travels, p. 456. i ' 


Dr. T. Thomson. 
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of Tibet is formed by the great chain north of the Iiidus^ to which 
Humboldt gave the name Kouen-lun”: and again^ that every part 
of Tibet is traversed, by mountains having their origin either in the 
trans-Satlaj Him^-laya or the Kouen-lun. So far the unity of the 
Himalaja-Tibetan region is acknowledged 
by ibis distinguished traveller. Major A. Cun¬ 
ningham^ makes the Bara-lacha range, which forms the iratershed 
between the Indus and its five affluents, the continuation of the main 
Himalaya or watershed between the Sanpu and tbe Ganges. To the 
south of this lies two distinct and independent ranges stretching in 
the same general direction from south-east to north-west, which he 
calls the mid-Himdlaya, or Pir Panjal, and the outer or sub-Hima¬ 
laya, leaving the name Siwalik unchanged for the lowermost sand¬ 
stone ranges. Beyond the Himalaya the same system of parallel 
chains is observed, comprising at least three distinct ranges of moun¬ 
tains, which Cunningham proposes to call the trans-HimdIayan, or 
that which divides the head waters of the Satlaj from those of the 
Indus and extends to the western limits of Eongdo and Astor ; 
second, the Kailds or Gangri range which runs through the midst of 
Western Tibet along the right bank of the Indus to its confluence 
with the Shayok ; and third, the trans-Tibetan range, also called 
Bolor and Kdrakoram. The^e distinctions are 
however, purely local and geographical and 
are so far convenient and to he accepted. Captain H. Stracbey, in 
his paper^ on the Physical Geography of Western Tibet, ^ows us that 
the Indian watershed is not the Great Himalaya as seen by the Indian 
observer, but is found in a succession of valley heads much depressed 
and penetrating that mass to such a depth that thepasses from indiato 
'Tibet are never visible from any station fairly south of the perpe¬ 
tual snow. The Turkish watershed divides the waters of Tibet from 
those of Turkistan, including Khoten and Kashgar. ^^The general 
plan of the mountain system of Western Tibet appears to consist of 
a series of parallel ranges running right across the breadth of the table¬ 
land in a direction so extremely oblique to the general extension of the 
whole as often to confound the one with the other, pr to convert the 
transverse direction to a longitudinal one. Short transverse necks 
connecting the main ranges in some parts, and cross fissures cutting 
^ Laddk; p. 41, 2 London, 1854. 


Captain H. Strachej. 


2 



10 


himXlatak disteicts 


Sir H. Eawlinson. 


tbroHgli them in others^ together with projecting sjitirs of a secondary 
ordeFy will sufBce to convert the supposed primaly arrangement 
into all the existing variety of valley and drainage. ^^The great snowy 
peaks lying mostly on the terminal butf^nds of the primary ranges, 
sometimes widened by lateral spurs ; and the Tibetan passes crossing 
the low connecting links, w’hose alignment forms the main watei shed, 
but not the main mountain-crest’^ Sir H. Eawlinson^ recognises 
the unity of the entire mass, and writes 
that the whole country between India and 
Tartary may he considered as a broad mountain range, the Himalaya 
forming the southern crest, and the Kuen-lun the northern. The 
direction of this range is from east to west, trending to the iiorth- 
ivard, while the parallel chain which bounds Siberia to the south, 
and the outer crest of which is the Tian-shan, trends somewhat to 
the south; so that at a short distance to the west of Yarkand and 
K^hgar the great interior depression of Chinese Tartary terminates, 
and the bounding ranges coalesce in the elevated table-land of Pdmir.” 

We have now come to the theory set forth by Mr. Trelawny 

Sannders.^ Geographer to the India Office, 
Mr. Saunders’ theory. . i. n -x r? n tt. ^ 

accordmg to whom the summit oi the l±imi>- 

laya consists of a double range of peaks enclosing a series of valleys 

running parallel to the axis of the mass, and which he would call 

the northern and southern Himalaya respectively. The first of 

the two forms the water-parting between the Ganges basin and 

that of the Sanpu. To the latter must be assigned nearly all the 

great snowy peaks which are seen from the plains of India, 

and which are separated from the former by the valleys already 

mentioned. These valleys are comparatively elevated, and at 

length hurst through the southern range by intersecting gorges. 

Both Herbert and Hodgson are set aside, and the great peaks are 

described as forming a chain, broken at intervals by intersecting 

goVges. ^' Tbe upper valleys of the Sanpu, the Satlaj, and the 

Indus appear to form a huge elevated trough separating the 

Himalaya from the northern part of the table-land of Tibet and from 

the snowy range into which the table-land contracts at its western 

end.” This range is crossed by the MuzUgh, Kdrakoram, and 

* I-ondon, 1875, p, 236, ^ Sketch of the 

Mouatams and River Basm& of India: London, 1870» 
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and Changchenmo passes, and is remarkable for the great length of 
its glaciers and the great height of its peaks. The Indus forms its 
southern base as well as the northern base of the Himalaya. The 
Indus, Satlaj, and Sanpu, “ are the only rivers which, washing the 
Borthern base of the Himalaya in channels parallel to the range, 
break through the entire breadth of the range and water the plains 
at its southern base.” The eastern base of the mountainons highland 
of Tibet is marked by the Min river, and on the north-east the slope is 
defined by the basin of the Hoang-ho. From the latter river west¬ 
ward to the Muztagh the Kuen-lun mountains descend to the plains 
of Gobi from the northern edge. These unite with the Himalaya, 
Pamir, and Hindu Kush in the lofty peak or knot called Pusht-khar 
or Taghdambash. The accompanying map, prepared by Mr. Saunders 
for Mr. C- R. Markham’s Memoir on the Indian Surveys, will 
illustrate better than any farther quotations his views on the subject 
of the relations of the great mountain systems, as well as serve our 
own purpose. Mr. Markham' divides the Himalayan system into 

three great culminating chains, which he calls 
Mr. Markham. , . ^ i v , 

the inner, central, and enter, running more 

or less parallel to each other from the gorge of ihe Indus to that of 
the Dihong* The loftj region of Great Tibet lies mainly between 
the inner and outer range, with the central chain, whence most of 
the rivers of ]!forthem India take iheir rise, running through its 
length*” The western extremity of his inner and most northern 
range is the Karakoram, which separates the Indus valley from the 
affluents of the Lob-nor system, and the eastern section is the Gangri 
mountains of the map, the Nyenchhen Thangla of Hodgson and 
Ninjinthangla or Nyenchhen-tang-la of Markham, which commences 
in peak or knot called Kailas. Parallel to the northern range runs 
the central range, the eastern section of wfflich commences at the 
Mariam-la pass near the Kailas peak. Here a comparatively low 
saddle connects the northern and central ranges and separates 
the valley of the Satlaj from that of the Brahmaputra* To the east* 
ward the northern side of the central chain forms the southern 
watershed of the Brahmaputra, w’hilst on its southern slopes are the 
sources of many important rivers, which, forcing their way throngh 
the southern chain of the Himalaya, eventually join the Ganges oi:* 

1 Tibet, p. xxiii.j 1876. 
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tie Braliniapuira.” The southern chain is made up of fhe series of 
snowy p^ks which, to the east, overhang Nepal, Sikkim, and Bhutan, 
Thus, Mr. Markham is at one with Mr. Saunders in his theory 
as to the Himalayan system, only substituting the terms “ inner 
or northern, central and outer or southern,” for the terms “Gangri, 
northern and southern Himalaya,” used by Mr. Saunders. 

A writer in the Calcutta Recieiv^ has taken objection to the 

creation of the southern chain, which, “being 

Calcutta jReciew. . n . i j j -l - c 

oecasio-nally intersected by nvers oi more 

femote origin^ is not a chain at all, but a series of spurs running 


southwards from an extended line of elevation more to the north, in 
the neighbourhood of which the said rivers rise/’ He also suggests 
for the whole system the name Indo-Tibetan, correctly urging that 
it is undesirable to give to the whole a name which belongs only to 
a part. He prefers simply to lay down two lines of watersheds, the 
northern corresponding for the most part with Mr. Markham’s inner 
range, and the southern extending from Childs by the Zoji-la, 
Baralacha, Mti, and No passes to the Laghalanglambovo Shikatse. 
He then examines the river basins and shows that Hodgson’s theory 
regarding them is in accordance with facts ; that these basins derive 
much of their water from certain prominent peaks which, standing 
in advance—^that is, southwards of the watershed—are connected 
with it, and from which ridges with dependent spurs project, that 
serve as lateral barriers to the baans. The preponderating synclinal 

slopes of the ridges and spurs which overrule the effect of all 
ether intervening inequalities of surface, however vast, cause the 
several groups of mountain streams between them to converge till 
they unite and constitute a main river near the edge of the plains.” 
This is practically Hodgson’s law re-affirmed in the full light of all 
that modem research has shown us regarding the geography of 
Tibet, the Karakoram and Kashgar, a terra incognita to our early 
writers. 


Both Mr. Markham and Mr. Saunders have issued rejoinders 
Rejoinders of Mr. Mark- ^ fbe criticisms in the Calcutta Review in 
ten and Mr. articles in the Geographical Magazine? 

^ CJ. R. Markham in May 1877 and Mr 

otter ^ktLrs in “ont^o: 
* reviewer and Mr. Markham are omitted as foreign to the subject 
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Mr, Markham chiefly confines himself to a defence of his use of the 
word ^ chain’ as applied to a series of culminating ridges^ whether rivers 
force their w^ay through its gorges or not; but Mr, Saunders goes more 
fully into the entire question at issue between him and the review’^er^ 
and supports his arguments by a re-statement of his views on the 
physical geography of the entire Himalaya-Ebetan system. For 
this purpose he draws largely on his “Sketch of the Mountains 
and River Basins of India/’ already noticed, in which the theory 
of the southern chain of snowy peaks was first developed; and 
whether we agree with his deductions or not, we must consider his 
summary as a valuable contribution to our knowledge of the 
subject. He recapitulates the arguments in favour of considering 
the line of snowy peaks a southern chain, and concludes that 
they are entitled to that namej (1) as the culminating summit 
of the southern or Indian slope; (2) as the common origin of a 
succession of rivers; (3) as cut off from the northern range by a 
succession of remarkable valleys, sometimes very long, sometimes 
very deep, and sometimes very broad and flat, and all containing 
considerable rivers running parallel to the chains which they divide.” 
He objects to the inclnsion of the mountain ranges on both sides 
of the troughs of the Indus and Sanpu under the term Himalaya, 
the northern watershed of those rivers composing the contreforts, 
buttresses and slopes or escarpments of the great central plateau which 
they uphold and from which they cannot be separated. The table¬ 
land is Tibetan ; therefore its southern slope cannot be called Himala¬ 
yan. The remaining portion of Mr. Saunders’ article will be noticed 
as we proceed. 

The latest contribution to the physical geography of the Himalaya 
is to be found in Mr. H. Blanford’s Manual^ 
MrBlauford. Blanford’s introduction^ to 

the “ Manual of the Geology of India,” In the latter work, 
which may presumably be taken as giving Mr, W. Blanford’s 
conclusions on the subject, he considers the Himalaya to form a 
curved belt of mountains with their convexity to the southward 
which mark the southern scarp of the Tibetan plateau as the 

1 Physical Geography for the use of Indian Schools, Calcutta. ^ Calcutta, 

1879 , 1 ., ix. It should be rememhered that the term, ‘range’, is used here for geological 
purposes which are not always the same as those intended by geographers. Its 
precise meaning depends on the context. 
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Kuen-Iun define the northern. The western terminal portion of the 
Himalayan chain comprises a number of great ranges variously 
named. It is doubtful whether any of these should be considered 
the prolongation of the main Himalayan axis^ although, if any be 
really a continuation of the Himalaya proper, it is either the Pir 
Panjal or the Zanskar range.” Geological considerations would 
lead him to suppose that ^Hhe main range commences on the west¬ 
ward in the Dhauradhar near Dalhousie, and extends to the east- 
south-east tiU it rises into the main snowy range of the north¬ 
west Himalaya. Many geographers distinguish two parallel ranges 
from the neighbourhood of Simla to the eastward; the snowy 
range proper, formed of the highest peaks (Saunders’ theory), and 
a more northern ridge, forming the watershed between the Tibetan 
plain and the rivers running to the plains of India. Others consider 
the latter to be the true Himalayan range, and look on the higher 
peaks^ as belonging to the spurs between the rivers flowing from 
that range. It is certain that the great peaks, such as Nandadevi, 
&c., are separated from each other by deep valleys, through 
which flow streams coming from the northern range, and that, 
although the peaks of the latter are inferior in elevation, the 
passes by which it is traversed are much higher; but it has not 
yet been ascertained whether the great peaks are on the strike of 
any continuous band of rock, or whether they merely consist 
of hard nuclei left undenuded.” There is little doubt that, until 
the geologist is able to assist us, the question whether the line of 
snowy peaks should be considered a true chain or merely spurs 
from the main water-parting must be left undecided. Though year 
by year fresh materials are added to our stock of knowledge regarding 
the Himalaya, they are yet too imperfect for us to offer little more 
than a suggestion as to the views that should be adopted regarding its 
structure. A glance at Mr. Saunders’ map will show us the vastness 
of the subject, and that the Himalaya of Kumaon and Garhwal, 
wiih which we are more immediately concerned, is but a very 
small portion of the great girdle of snowy peaks that uphold between 
them the elevated plateau of Tibet. Herbert showed us that this 
girdle, as seen fix>m the plains of India, is not a continuous line of 
parallel rang^ rising one behind the other, and increasing in eleva¬ 
tion until the series is closed in the farthest distance by the line of 
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gnotr-clad peaks ; hnt that these peaks or groups of peaks are 
raEiificatioBS from the line of wate'r-|mrtiiig which itself is lower than 
the iirie of greatest eleTatiou, Hodgson subsequent!j explained the 
iniiience of these groups of pmks on the ri¥er-systeiiiSj and Captain 
Stmchey showr«l ns that the Himalaya was the southern slofie of 
the Tibetan plateau as the Knen-lim fomed its northern slofie. 
These are, brmdly,, the more important additions to onr knowledge 
of the physical geography of the Himalaya that haYe been made of 
late years. To onr mind the recognition of the unity of the entire 
Hiinalaya-Tibetan system is the most important of them all, and that 
alone 'VThich will lead to practical results. The division of the 
Himalaya into ranges may be allowed as a matter of convenience, but 
should not be permitted to cloud the great fact that all are but varia¬ 
tions in the southern slope of the great table-land due to the influ¬ 
ence of the elements on the materials of which they are composed, 
and to the disturbing action of subterranean forces. We mn lay 
down the line of water-parting and the line of greatest elevation 
with some precision, but must call in the aid of the geologist and 
mineralogist to distinguish which amongst the ranges is entitled 
to be called the real main axis of the Himalaya | and, until their 
labours are cwminiimcated to tihe world, must r«t 'Content with the 
'Boniewhat arbitrary disrinctioiis afforded bj die promiiieiM» or others 
wise of existing physicsal features. 

Seeing the misunderstandings that have arisen from a too loose 
use of words and phrases, it will l>e as w^ell 

^"■onieiiclature. , , t i i ^ 

to state here that we adopt the word ^ water- 
parting ’ to represent the ridge “which separates the flow of water on 
either side of a range of hills.^ The word ^ range’ will include a 
series of mountains or hills continuing in one direction along a 
common axis, w-hether broken by chasms or not; and the word ^ spur ’ 
will be used of a ramification from a range, whether connecting it 
with another range or sinking gradually into a plain. 

The great mountain chain lying between Tibet and the plains of 
India is generally known to the natives of India hy the term pahdr 
(mountain), to which they prefix the local name where such exists. 

^ The use of tMs word in tMs sense is one of the subjects of ixmtroversy 
"between the Calcutta reviewer and Mr. Markhaoi. Eie former (p. 147, note} 
objects that the old m’ord ‘ water-sh^’ is sufficient. 
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The more educated .give the name Him^chaP (snowy-range) or 
HimMaya (abode of snow) to the snow-covered ranges ; whilst Euro¬ 
peans popularly include under the name Himalaya the entire moun¬ 
tainous region lying between the gorge of the Brahmaputra on the 
east and that of the Indus on the west, and between the upper 
valleys of the same rivers on the north and the plains of India on the 
south. A first glance at any good map will convince us of the 
general unity of the physical relations of the range within the 
limits commonly assigned to the Himalaya, whilst a closer examina- 
iion win induce us to include much more. For our part we accept 
the popular definition of the Himalaya as extending from the gorge 
of the Indus on the west to that of the Brahmaputra on the east, 
and from the upper courses of the main branches of those rivers 
on the north to the plains of India on the south, speaking of its 
connections beyond those limits as the western and eastern extensions 
respectively. 

It will materially aid the reader if we further preface our remarks 
with a short description of the ethnical and 
Ethnical sketch. political divisions of its surface, and of the 

regions in immediate contact with it. We have arrived at some idea 
of the physical relations of the tract itself, and shall now, at the risk 
of being thought diffuse, endeavour to trace the ethnical affinities of 
its inhabitants. Commencing, then, with the plain on the south, we 
find the provinces of British India flanking the foot of the Himalaya 
along its entire length from the 'QQib. to the 72nd meridian of east 
longitude. Following the direction of the Him41aya from east to 
west, we find in Upper Asam a number of tribes speaking different 
languages and dialects, and so intermixed and blending the one into 

1 The word Himachal () is derived from two Sanslmt words, ‘ Jiima* 
<Jsiaow) and ‘ acTiala ’ (amountalii), meaning * snowy-mountain ’ or ‘ snowy-range. 
Similarly the word Him^aya is derived from ‘ Imma'' and ‘ alaya* 

(abode), meaning the * home ’ or * abode of snow. ’ The proper pronunciation is 
ih^^oreHim-d-lay-a, mt Him-a-lay-a as commonly obtains. The plains-men speak 
the the Mansuri-j?«Mr, and sometimes of the snowy-range as the 

liitf “ Ihe people south of the Himalaya in Hep^l call all snowy 

wmhMbs by which they mean the highest points. They call the peaks 

that have no 'Smm and the low ground under the said U^tjany they call 

The term Ham^ya is not used by uneducated people, who only talk of 
the snowy mountaiiis as ‘ ha’t^am langwr^^ —6^, T, B, 1872, p, 46. 
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tlie otlier tliat, beyond a mere cursory description, their classification 
cannot be attempted here. In the extreme north-east they are 
IPlains of Asam and allied with or are members of the tribes inlia- 
biting the neighbouring hills, of whom more 
will be said hereafter. They speak a language having an affinity 
with the great Barma-Tibetan group, and are mere pagan savages. 
Along either side of the Brahmaputra in its course through the valley 
we find the settled tribes of AsAm speaking a language akin to Bengali. 
Though differences exist they so closely resemble in habits and 
character the people of the conterminous parts of Bengal that it is* 
difficult to draw a strict line of severance between them without 
entering into long historical and ethnical discussions quite out of 
place here : many that are now Hindu or Musalman Bengalis in all 
outward appearance can be shown to be converts in recent times 
from the pagan tribes in their neighbourhood of unmistakably 
aboriginal origin. The people of Bengal, the flat alluvial plains of 
wffiich lie along the lower courses of the G-anges and Brahmaputra, 
exhibit all the features characteristic of a race inhabiting a region of 
tropical heat and moisture. They are small in stature, of dark com¬ 
plexion, and effeminate in character, living chiefly on rice grown in 
the lowdands subject to annual inundation. Their dress is of the 
scantiest proportions, consisting chiefly of one or two pieces of cotton 
cloth simply wrapped around their waist and shoulders, and not 
wrought into any form of garment. Their heads and feet are usually 
left bare. Their houses, constructed of mats, lie scattered amongst the 
thick groves of bambus and palms that spring up in wild luxuriance 
on the uncultivated ground. 

As w^e ascend the Ganges,^ we find a drier climate with greater 
contrasts between the summer and winter 

Plains of Upper India. 

temperature, and a taller, more manly, and more 
robust race, of whose food the millets and unleavened bread of wheat, 
barley, and other grains form the principal element. Their clothing 
is more elaborate and warmer than that of the Bengali. All wear 
turbans, and those who can afford it have short jackets fastening on 
the right breast in the case of Hindus, and on the left breast in the 
case of Musalmans. Their houses are built of mud and are either 

^ This acconnt of the Hindiis in the plains is partly based on Elpliinstone and 
Notes by General E. Strachey,. 

3 
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tiled or thatched in the villages, hnt in many of the towns very small 
tricks are used in the constraction of the better class of dwellings. 
The country is open and unenclosed, and almost the only trees are 
groves planted near towns and villages, with occasional patches of 
dliak (Buteafrondosa) and babul (Acacia arahica) jungle. The peo¬ 
ple are mostly Hindu in religion and speak dialects of Hindi. On 
approaching the Satlaj the language passes into Panjixbi, also Sans- 
kritic in its character, and we find the religion of the Sikhs the seal 
of the double dispensation of Brahma and Muhammad.^ To the west 
of the Panjab, or country of the five rivers, the religion of Islam 
predominates amongst a motley group of tribes of very varied origin. 
The name Hindustan, which is more correctly applied to the north¬ 
ern Gangetic districts alone, may without impropriety bo used so as 


to include the entire tract below the Himalaya. Intersected by the 
innumerable streams that flow from the mountains above it, watered 
by the copious falls of periodical rains, and enjoying a semi-tropical 
climate, the great unbroken plain is thus supplied with the two great 
re(][uisites, heat and moisture, that are the necessary and certain agents 
for the development of vegetable life. We naturally, therefore, find 
an agricultural population often in the older settled parts extremely 
dense, and attaining to no small degree of civilisation. Cities 


and large towns are common, many with a population of over 50,000 
souls; and the inhabitants, without coming up to a European 
standard, enjoy considerable wealth. Literature, both indigenous 
and of European origin, is cultivated; schools are numerous, 
and the useful arts are highly advanced and eagerly followed. 
The hot climate which induces a love of repose and fertility of soil 
which renders severe labour unnecessary has, in some measure, 
modified the habits of patient industry which are usually character¬ 
istic of an agricultural population ; but the dislike to change which 
marfe those communities in all parts of the civilised world is 
nowhere more striMngly exhibited than in Hindustan. The great 
wealA of the country and its open and easily accessible character, 
fegether wfih the insuperable obstacles to union presented by 
ifierences in race and caste, have, for many centuries, subjected it to 
the reiterated attacks of foreigners. With very few exceptions aU 
truly national government has ceased to exist; and from what little 


^ Crmiiingliaiiij History of the Sikhs, p. 13 , 
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we know regarding it, the people have small cause to regret the 
successive changes of masters. India has never had in the whole 
conrse of its history so strong, nniversal, and just a government as 
it has enjoyed under the British since the memorable mutiny of 
1857. Englishmen may well point with Just pride to the lengthy 
catalogue of measures attesting true moral and material progress 
that have been introduced during the last quarter of a century, and 
have been assimilated by the people to such a degree that the advance 
—political, moral, and social—^made has eclipsed ail that had been 
previously effected under British rule. 

Taking the people of the plains as a whole, their clothing is 

cotton and their food is vegetable, tliongh 
GotMng, food, ctistoms. ,, , , , tt- t ^ . x i 

Musaiimns and some Hindus eat meat and a 

few eat fish. The dress of the men, as a rule, is white, though they 
often wear coloured jackets ; the women, who have no other covering 
for their heads than a corner of the cloth that they wrap round 
their bodies, frequently wear bright colours, usually indigo blue, 
Turkey red, or safflower yellow. The Hindus preserve their mous¬ 
tache, but shave their beards, and frequently their heads, except 
a small scalp-lock, whilst the Musalmans allow their beards to grow. 
Hie seclusion of women seems to be a custom introduced by the 
Muhammadans, but amongst all religions and races in Hindustan 
the position of females is essentially inferior to that of the other sex, 
with whom they do not mix in society. Marriages are almost 
always contracted in childhood, and the betrothed bride is always 
under the age of puberty. Amongst Hindus, a' dowry is given with 
the daughter, though the practice of accepting a sum of money for 
a daughter is in many parts of the country gaining ground. Female 
infanticide has been rife in the (jaugetic districts of Upper 
India, due to the disgrace supposed to be attached to the expression 
^ father-in-law^,’ as well as to the great expenses ordinarily consequent 
on the marriage of a daughter. The education of women is 
absolutely neglected, and the efforts of Government in this direction 
have proved a total failure. The men, however, for the most part, 
amongst the classes above those actually engaged in the cultivation 
of the soil, can read and wwite, and even the men who have not 
acquired those attainments possess the power of mental calculation to 
a remarkable degree. The Brahmanical faith is with few' exceptions 
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dominant throughout Hindustan. The Musalmans are, however, 
numerous everywhere, and in some districts are in the majority. 
They belong chieSy to the Suni sect, but Sliiahs are also found 
in certain tracts where the influence of powerful families of their 
persuasion has been felt. The peculiar modification of Hinduism 
adopted by the Sikhs is chiefly confined to that portion of the Panjab 
which lies east of the Chinab. To the west of that river, the great 
mass of the population is Muhammadan. Taking the people of the 
Panjab proper, excluding Peshawar and the trans-Indus districts 
attached to the Leia and Multan divisions, we have a population of 
ten millions, of whom seven-twelfths are Musalmans, four-twelfths 
are Hindus, and one-twelfth are Sikhs. Distributing them accord¬ 
ing to race, General Cunningham^ makes 3 per cent, of so-called 
early Turanian origin, 27 per cent. Aryans, and 70 per cent, later 
Turanians. 

We shall now consider the ethnical and political divisions of 
the Himalaya itself, proceeding in the same 
Eastern Himalaya. direction from east to west. At the extreme 

east we have the same races speaking a Barma-Tibetan language that 
we found in the plains, but a line drawn north and south across the 
Brahmaputra, in the general direction of the Dhansiri river, and 
continued southwards so as to leave Kachixr to the west of it, would, 
according to Hodgson, divide them from the Alpine races of more 
pronounced Tibetan stock, as well as from the so-called abox'iginal 
tribes of the central Himalaya. These Barma-Tibetan tribes are 
known as Abors, Bor-Abors, Daphlas, Akas, Mishmis, Miris, &c., and 
their communities are reported to have a sort of rough republican 
constitution. This conjecture of Hodgson appears to be supported 
by the result of the most recent investigations. 

The country lying on the Tawang route by the Dhansiri river 

Eastern tribes. Chetang in the valley of the 

Sanpu, in the 92nd meridian of east longitude, 
has been traversed by one of tbe Pandits of tbe Great Trigo¬ 
nometrical Survey, from whom we learn that to the east of that line 
the Himalaya is inhabited hy Lhoba Daphla tribes.^ These men are 
remarkable for the abnormal development of the muscles of tbe arms 
and calves of the legs. They wear cylindrical-shaped hats made of 

Arch. Rep., IL, 2, 4. ^Sce section A, of references 

attaehGd to tins chapter. 
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bambnSj and their only gumient is a long hknket folded somewhat after 
the fashion of a pkid and fastened ronnd the waist by a cloth gircUcy 
which is used as a quiver for their am>ws^ which all carry^ as well as 
a bow slung over their left shoulder. Ihe greater part of their legs 
and arms is bare. They wear no boots^ bnt ornamental rings made of 
ropj fastened very tightly both on the wrists and legs below the knee. 
Hiey have a decided Ebetan caste of feature^ high cheek-bones, and 
'Chinese-Iooking eyes. They wear no hair on the face, but the hair of 
the head is allow'ed to grow to a great length, and is cira'wn together 
behind the head and then allowed to hang downd They appear to be 
distributable into two groups—those living in the great rice country 
to the north on the banks of the Sanpu, called Lho-Mials, and who are 
independent of the Llnisa authorities; and the Shiyar Lhobas, a wild 
race who inhabit the country through which the great river flows to 
Gaya, As&m, and who may be identified with the wilder tribes of 
Mishmis. The Mshmis are distributed into three great di'visions com¬ 
prising numerous clans—^the Chiilikata or crop haired, the Midliu, 
and the Digaru, each of whom have a separate dialect, and the last 
reside within British territory along the hills as far west as the Digiru 
river. The Abors or Padams inhabit tiie country to the w’-est of the 
Dibong river- They are described by their neighbours as exceed¬ 
ingly fierce and blood-lhiraty : ^^Kke tigera, two cannot dwell in the 
same den. Their houses are scattered singly or in groups of t’wo 
and three over the immense extent of mountains inhabited by tliem.’^ 
They manufacture the weapon called doo, and weave coarse cloth, 
which with manjit^ beads, bell-metal cooking vessels, female slaves or 
rather wives, and the breed of cattle called mithans^ are exchanged 
for salt and coarse cloth imported by the Miris from the plains. 
The Miris are more civilised than the Abors, and dw^ell in villages 
both in the hills and plains. ' The Akas or Hrassos live between 
the Miris and the Daphlas on the upper winters of the Sundari, 
and call themselves Tenae. The w’omen of the Akas wear blue or 
black petticoats and jackets of w^hite cotton of their own manufacture- 
Their faces are tattooed, w^hence the name Aka” given them 
by the people of Asam. The males wear a girdle of canework 
painted red, wliich hangs down behind in a long bushy tail. Their 
staple food is rice, but everything edible is made use of. The 

^ G. T, S., 1B7S, p. 70. 
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DapMas belong to the same stock, and all are mere pagan savages, 
debased, cruel, and treacherous, though in the last respect the Akas 
have a somewhat favourable report. 

To complete our review, we shall diverge to the south of the 
Tribes of the southern Brahmaputra and briefly notice the tribes 
water-shed. inhabiting its southern water-shed.^ In the 

extreme east we find the Khamtis or Shans, a tribe linguistically 
allied to the Siamese and Buddhists in religion ; next we have the 
Singphos, or Kakhyens, and the Jilis, on the northern slopes of the 
Patkoi range, both of whom are pagans and speak a language 
intermediate between Burmese and Tibetan. Further west come 
the Nagas, who are distributed into three great classes—^the Namsang, 
Khari, and An g?imi. They are the most numerous of all the pagan 
tribes to the south of the Brahmaputra, extending from the Kopili 
river in the meridian of Nowgong on the west to the meridian of 
Sadiya on the east. They bury their dead and appear to manage 
th^ir afeirs in a sort of republican assembly. The Kopili river 
separates the JSTigas from the Khasiyas of the Jaintiya and Khasiya 
hills around Shillong. The Khasiyas appear to be an isolated group, 
speaking a monosyllabic language which cannot be classed with any 
other of the same family. The form of government is republican 
and the religion is mere paganism. To the west are the G-aros, who 
also are pagans, though their language has affinities with the Aryan 
dialects spoken on the north, south, and west. The language, 
however, has a Tibetan basis, and Hodgson would include it in the 
’ Bodo group, of which more hereafter. South-west of the Kagas come 
the tribes of the Manipur, Lushai, Tipura (Tipperah), and Chitta¬ 
gong hills. From McCulloch and Damant we learn that there are 
numerous dialects in Manipur, and that the principal has a character 
of its own derived from the Kagari. The inhabitants have adopted 
the Brahmanical faiih. The people further west are known as Kiikis, 
and appear to speak four dialects of a common stem-language :—^ 
the LushAi spoken by the Dzos of the Lushai highland, the Thadu 
in northern Kachar, the Kiiki in the same district, and the Hallami 
in the Tipura hills. The Kukis are pagans, but are gradually yield¬ 
ing to the influence of their Brahmanical neighbours, as indeed are 
gll the pagan tribes similarly situated in the Asam valley. We shall 
^ See section B. of references attached to this chapter. 
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now rc4:iini again to the tril>es inhabiting the Himalaya to the we^t 
of the Dhansiri riven 

Hie whole country along the Tawaog route from Asam to the 
hmd of the valley Ic^inn: dofra to Clietaii£ 

Tawan^. o o 

on the Sanpn is under the rale of the Lliasaa 
Jongpen of the Chona Jang. The Imms of the great lamasery of 
Tim’iing, however, own the cx^nntry to the south of the mnge of hills 
which form the water-parting between the TsIwArig and Dhirang 
valleys, and are entirely independent of Lhasa. They manage all 
paUic liiisiness in an assembly of the principal Lamas, eallecl the 
which is also the supreme conrt of justice. To the north, near the 
Chetang valley, the elevated highlands are occupied by nomad tribes ; 
but to the south, in the Mon-yul or Sub-Himalaya, the countiy within 
which Tawangis situated, the people are called Mon pas or Hill Indians, 
and differ materially in language, dre^, and manners from the Bod- 
l)as, or people of Bod-yml to the north of Chona. Hie Monpas 
resemble the inhabitants of Bhutan on the west. They wear their 
hair closely cut round the h«id, not in plaited tails as in Tibet, and 
as a covering have a small skull-cap of woollen cloth or felt. Inst^ 
of the long gown of Hbet a short <xat is worn which reaches to the 
knee, and is fasteied by a wwllen girdle that invariably holds a 
long, straight knife. Hie people keep cattle, sheep, and pigs. Thus, 
the line drawn north and south by the Blmnsiri river passes through 
this wedge of Tibetan territory, separating the Barma-Tibetan tribes 
on the east from those who have a more pronounced Tibetan origin 
in the central Himalaya and the so-called aboriginal tribes of the 
lower Himalaya on the west. Hodgson assigns to the latter the 
name Taniulian, but it cannot stand, involving as it does linguistic 
and ethnical associations wLich modem research has failed to 
establish. 

To the west of the Dhansiri river we have the countries of Bhu¬ 
tan, Sikkim, and KepaL all of which possess 
Bhutan, Sikkim. . u i j? r 

a more or less estabiislicd form or govem- 

mentd Much has been wwitten regarding the people inhabiting those 
countries which can but very lightly touch upon here. The 
entire tract may be divided into three great belts,— the elevat«l region 
beyond the snowy range that is visible from the plains, varying 
^ See section C. of refereaoes attacked to tMs chapter. 
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from 10,000 to 16,000 feet above tbe level of the sea i the central 
region, varying from 4,000 to 10,000 feet; and the lower region^ 
extending from the plains to 4,000 feet.^ To the central region are 
confined the Lhopas, Lepchds, Limbus, Kirantis, Murmis, Newars, 
Simwars, Chepangs, Gurungs, Magars, and Khasiyas. To the lower 
regions belong the Koch, Bodo, Dhimal, Kichak, Tlidru, Denwar, 
and Pallah tribes- The inhabitants of the central region belong to 
a comparatively recent Tibetan immigration, whilst those of the 
lower region, the so-called Tamulian aborigines, are apparently to 
be ascribed partly to an early Tibetan immigration and partly to 
an Aryan source. To the north, along the entire line of ghats from 
the 92nd meridian to the Jumna, we find the Bhotiyas or Bod-pas 
of pure Tibetan origin and Buddhists in religion. Bhutan, the 
Lho-pato, Lho-duk, or Lho-mon of the Tibetans, is also a Buddhist 
country, as well as Sikkim, the Demojong of the Tibetans. Nepal, 
called Palbo by the Tibetans, is partly Buddhist and partly Brah- 
manical in religion. Ip the central Himalaya of Bhutan and Sikkim 
we find the Lhopas, Lepchas, and Limbus, The name ^Lhopa’ 
seems to be a generic term signifying the people of Lho or Bhutan, 
as ^ Bod-pa’ means a person of Bod or central Tibet, and ^ Kham-pa,’ 
a person of Kham or eastern Tibet. So also the term Dok-pa’ is the 
religious equivalent of the territorial term ^Lho-pa.’ The Lepchds 
extend from Panakha in mid-Bhutan on the east into eastern Nepdl 
on the west. They are divided into the Hong and Khamba tribes. 
The women of both divisions wear a loose coat of the fibre of 
the silk-worm that feeds on the castor plant, or of unbleached 
cotton with a wrapper of the same material around the waist 
to form a petticoat. The men wear a robe of striped red and 
white cotton cloth crossed over the breast and shoulders and 
descending to the calf of the leg, leaving the arms bare ; a loose 
jacket of red cotton cloth is worn over the robe by those who can 
afford it, and both are bound round the waist by a red girdle. 
Some strings of coloured beads round the neck, silver and coral 
earrings, a bambu bow with a quiver of iron-pointed arrows, 
and a long knife complete their costume. This knife, called 
ban by the Lepchas and ^ehipsa^ by the Bhotiyas, is Avorn on 
the right side, suspended from the left shoulder, and 
^ Better known as Hodgson's belts. 


serves as 
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an «nxf, floe, spade, s'word, and liiiife- Tlie L'f'pcliil? eat anj 
flesli of 1:>ird or all cultiTated and many wiki, grains, ami 

drink lieer and tea. Hiey are Buddhists in religion. Their 
liingiiage, though allieti to Tibetan^ is not Tibetan, and has a 
character of its own. They limy their dmcl; though the Marmis, 
a tribe of the same country, first hnni their dead and then bury 
the ashes. LepeMs are short in stature, ayeraging aboni 

fiye feet, bulky for their height, and raAer fleshy than sinewy. 
Tlify have a fair complexion, pleasantly marked Tibetan features, 
and part tlieir hair along the eroivn of the lieari. Both sexes 
allow'- it to groi-v long ; the jonnger males allo'w it to hang loose 
over the slionlders, whilst the ekler males and w’-omen plait it into 
tails, and the latter tie tlie ends with braid and silken cords and 
tassels. Like all Buddhist hill-tribes they are very filthy in their 
habits, ablntion being unknown. 

Hie Limbus are an important tribe of the central Himalaya, 
found between the Tista on the cast and the 
Dudh-Kosi on the w’est. The word ^ Limbn/ 
according to Dr. Campbell, is a eormption of the term ^ Ekthnmlia/ 
the correct name of tliis people, and used generally to desigBate 
the whole popniation of this portion of the Himalaya not included 
amongst the well-known divisions, saeh as Lepchfe, MinniiiB, 
Bhotiyas, and Parbatiyas. Under the mine Liinbn are incloded 
the Kirmitis or Kinitis, Ekas, and Rais, and their country is 
divided into Kirati-nies from Diidh-Kosi to the Aran and Limbua 
from tlie Aniii to the Konki river, wLicii leaves the Xepal hills 
about bventy miles to the west of the Mechi river. Further east 
and west they occur only in small colonies. Hodgson records tlie 
vocabulary of seventeen dialects of the Kirati language, none of 
which are refcKible to the written Tibetan or Hindi. Hiey are 
pagans in religion, though willing to pass themselves off m 
followers of Hinduism or Buddhists 'where those religions prevail. 
Tlieir features, the absence of a beard, and the colour of their 
skin, all shoiv them to f>e of Tibetan origin. The Limbu wears 
his hair long, but does not plait it; he carries a kukkri or cun-ed 
knife instead of the and has a 'ivide trousers and jacket instmd 
of the robe and long jacket of the Lepcha. Both tribes are fomd 
at elevations of from to 4,000 feet above the level of the so. 

4 
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The Hajnis or Vahus prefer the lowest elevations in the valleys^ 
and occupy the central and lower ranges 
of the mountains of eastern Nepal between 
the Arun river and the Konki. They are found mixed with the 
Eka division of the Limbus, but possess clearances and villages 
of their own. They diflPer from all around in language, religion, 
and habits, and are esteemed an outcast race by the Gur- 
kh&lis. They do not intermarry or hold intercoui'se with other 
tribes- The Bramhus, similarly placed in the Noakot valley to 
the west, speak a Barma-Tibetan dialect and are also pagans. 
The great bulk of the Murmis are found between the Nepal 
valley and the Dudh-Kosi, whence in smaller numbers they extend 
to the Tista on the east and as far as twenty miles west of Kath¬ 
mandu on the west. They are divided into two classes: one 
from the Ni district in Tibet, and the other from the Tsang dis¬ 
trict ; hence the generic name Nitsang or Nishang applied to the 
whole tribe. They prefer elevations of from 4,000 to 6,000 feet 
and engage in pastoral and agricultural operations, living in cottages 
built of stone and thatched with grass. They are Buddhists in 
religion and their language is akin to Tibetan. In their physical 
traits they resemble the Lepchas, though somewhat taller. The 
Newars compose the majority of the inhabitants of the Nep41 
valley, but are not numerous beyond its limits. They are a shorter 
race than the Gurkhalis, and their appearance betrays their 
transmontane origin. The greater nurnher are Buddhists, and the 
remainder profess the Brahmanioal faith. They possess a written 
character of their own and speak a distinct dialect, though the 
Buddhist portion also use Tibetan, in which their religious books 
are chiefly written. In the forests to the west of Nepal, close to 
the plains, w^ have the wild tribes known as Chepangs and Knsundas, 
the former clearly akin to the Rajis of Kumaon. They speak 
a language allied to that of the Lhopas of Bhutan. In the same 
direction are the Hinduised tribes of Khasiya, Magars and Gurungs, 
generically known as Parbatiyas. They speak a language having 
a Tibetan basis, and into which many Hindi and Urdu vocables 
have been introduced. The Gurungs, like the Murmis, prefer 
elevations of 6,000 feet, and are partly pagan and partly Hindu in 
religion. The Magars are entirely Hindu in religion, and to them 
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W^iong tlie Hi/ipa clan so famous in later Nepalese !ii>t»jr}o Bodi 
tliese tribes siip|>lj numerous recruits to the regiiiients in the 
British service, and to this is protmbly doe the Indiaaised fonii of 
their speech- North of them we find the Sunwars, and on the west 
the Thaksyas (Thakmis f}j and on the mst the Pahris- Vaaihttlaries 
of the langimges of these tribes haTe hem. preserred by Hodgson. 

The GurMialis speak the Hindi dialect called Nepilese Khas 
or Parhatij^a, In summer they wear a sort of pantaloons mailed 
ptkjdmm and a jacket or coat of white or blue cotton, and in the 
winter the same padded with cotton or lined with fur and fastened 
by a cotton girdle, which invariably holds the heavy, crooked knife^ 
called ktikhrL Turbans of dark cloth or loosely-folded cotton are 
used as a head-dress, or small tinsel, embroidered skull-caps. The 
Newirs wear a waist-cloth of cotton and a jacket of the same, or 
some woollen materials. Some adopt the Tibetan costume of full 
short trousers, a long tunic, and a fur-edged cap. Tiie head-dress 
is a small skull-cap of black or white cloth thinly wadded with 
cotton and generally turned up an inch or so at the border. The 
dress of the other inhabitants of NepM differ little from that already 
described. The women of the Newars wear their hair gathered into 
a short thick club at the crown of the head, whilst others have it 
plaited into a long tail. Mesh is much more commonly used by all 
classes than in the plains- The lower classes drink a coarse fermented “ 
stimulant called rak$Id, and the higher classes, when they can aftbrd 
it, consume large quantities of tea. 

Taking now' the tribes inhabiting the lower Himalaya to the 
Tribes of tlie lower uorth of the Brahmaputra, we find on the 
Himalaya. extreme east the Deoriya Chutiya, the 

remnants of a powerful tribe, wrho though Hinduised in religion 
preserve their old language, which is affined to the Barma- 
Tibetan group. Next come the Dhimal, Kachan or Bodo, and 
the Koch. Hodgson tells us that in travelling betw'een Gwiilpara 
in Asam and Aliganj in the Morang Tarai of Nepfd one has 
to pass through the country of the follow’ing tribes :—the Koch, 
Bodo, Dhimal, Rabha, Hajong, Kudi, Batar or Bor, Kebrat, Palkh, 
Gangai, Marahi, and Dhanuk. The Babha, Kiidi, Hajong, Mech, 
Giiro, and Pani-koch, are all affined to the Kacliari or B-odo 
t\'pe. The last six of Hodgsonk list are doubtful and undefined 
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and require furtlier inTestigation. The Dlnmids are found iu 
the sdl forest between the Konki and the Tarsa, mixed with the 
Bodos, but without intermarriage and living in separate villages. 
The Bodos extend from the Surma to the Dhansiri, and thence by 
Bijni and the Bhutan and Sikkim Tanii to the Konki ; besides 
occupying outside the forest limits a large proportion of central and 
lower Asdm.^ The Eabhas and Hdjongs are found in the Gwdlpdi'a 
district and are Erndiis, whilst the Pani-koch occupy the tract along 
the foot of the G-aro hills and are still pagans. The Dhuniils and 
some of the Bodos, Kochs, and Mechis are still pagans. Tlio last- 
mentioned tribe is foxmd all along the Tardi with the Kochs and 
Dhim^ls. Their dialect and religion differ from those of the neigh¬ 
bouring tribes of the hills and plains. They are fairer than the 
Kochs and have strongly marked Mongolian features, but softer 
than those of the Lepcha or Limbu, resembling more the Kowiirs 
than the other hill-tribes of Tibetan origin. They live at elevations 
between 800 and 1,000 feet, and almost always keep to the forest, 
where they make temporary clearances. Their religion is connected 
with the Bhairava form of Sivaism. The Koch tribe is now nearly 
completely converted to Isidm or Brahmanism, and with their 
conversion have dropped their old name and language, speaking a 
corrupted form of Bengdli, in which, however, many of the ancient 
vocables are retained. The Pani-koch, according to Hodgson, 
represents the unimproved primitive Koch stock; but Dalton 
considers them a plains tribe driven upwards by the Aryan invader. 
Hodgson estimates the number of all religions at over a million 
souls. The settled Koch assimilate in their food and clothing with 
the Bengalis, and show no marked differences. Tlio Bodo women 
wear garments of coarse silk, the produce of the worm that foods 
on the castor-plant. The Bodo men and DhimAls of both sexes 
wear cotton clothes. The men wear one cloth thrown over the 
shoulders and another wrapped round the waist and drawn up 
between the legs. The female garment consists of a cloth wrapped 
arotmd the body and enveloping it from the arm-pits to the centre 
of the calves. Wooden sandals are worn, but ornaments are rare, 
though the w^en sometimes wear smaU silver rings in their noses 
pnd ears and heavy bracelets of mixed metal. Meat, fish, and 
^ See Hodgson’s Aborigines of India, p. 151 , 



or THE HOBTH-WESTEEK PEOVIKCES. 


29 


vegetables are eaten by all^ and beer made of rice or millet is a 
favourite beverage. Tbarus and Denwars are found westwards in 
ISTepal mixed with the Mechis^ and especially the former in the 
malarious tract in the Gorakhpur and Tirhut Tarais along the foot 
of the mountains where no other human being can live. They; 
however, seem to be healthy, robust races. 

The mass of the people of the Doti district of Nep41 and the 

British district of Kumaon belong to the race 
KamiUi to the Tons. . n • 

genericaily known as Jliiasas or ilhasiyas. 

In Garhwal they are more mixed, though the difference is scarcely 

discoverable. The northern inter-Alpine valleys are, however, 

inhabited by Bhotiyas, who are decidedly of Tibetan origin. 

Amongst the Khasiyas there is a great admixture of immigrants 

from the plains, and most of the better classes look down with 

contempt on the purer members of the Khasiya class, who appear 

to represent the oldest inhabitants of these hills, though now much 

modified by centuries of close connection and intermarriage with 

the more civilized tribes of the plains. Throughout Kumaon, the 

Kyunam of the Tibetans, the inhabitants dress and eat like those of 

the plains, the only difference being that to the north woollen 

materials find more favour, and there is greater license in matters 

of food and drink. In Gfarhwal, which is known as Galdiya to the 

Tibetans and to the north as Ohongsa, garments made of hempen 

fibre are common amongst the poorer classes. The language spoken 

throughout is pure Hindi, though for purposes of trade the Bhotiyas 

also use Tibetan, and amongst themselves speak a dialect of Tibetan 

origin. In the land of marsh and forests which borders the plains 

we find the Tharus in the eastern Tarm and the Bhnksas, a tribe of 

similar character, occupjiug the tract between Puranpur-Sabna in 

the Bareilly district and Ohandpur in the Bijnor district. The Rajis 

in eastern Kumaon are akin to the Ohepangs of Nepal, and the 

Liils and Eawats of the same tractate now absorbed in the Hinduised 

population. 

To the west of the Tons we have a number of petty independent 
states known as the protected hill-states,’’ 
followed by British territory. Amongst the 
former the most important is Bisahr,^ of which the northern part, 
^ See section D. of references attached to this chapter. 
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called Kunawar, or more correctly Knaor^ the Kunu of the Tibetans, 
marches mth Tibet. The people of upper Knaor are of Tibetan 
origin and Buddhists in religion^ and correspond to the Bhotiyas 
further east. Buddhism extends down the valley of the Satlaj as 
far as Sarahan, between which and Pangi is a sort of debateable 
ground common to Hindus and Buddhists; but north of Pangi 
Buddhism prevails, and south of Sarahan, Hinduism. With our 
approach to these Buddhist countries the curious custom of poly¬ 
andry appears. Commencing in north-western Tihri, we trace 
it through Bisahr and Lahul, but find it confined to the inhabitants 
of the valleys of the central and higher ranges professing both 
the Buddhist and Hindu religions. The central tract is inhabited 


by a fair, slight, and muscular race of mixed origin known as 
Kunets, and akin to the Khasiyas on the east. To the south, 
in the portion adjoining the plains, the people resemble the 
inhabitants of the lower country, and appear of every shade of 
colour from dark-brown to a tawny yellow or yellowish-white. The 
hair is black and worn long at the sides and back of the head down 
about the ears, where it is cut short. The crown of the head is 
shaved bare, but moustache and beards are worn. The dress is 


a short coat of coarse cotton reaching to the knee, pleated in folds 
to give it fulness, and fastened round the waist by a girdle of 
the same material. A pair of cotton pdejdmas and a sheet of 
the same material complete the hot-weather costume. In winter 
these are exchanged for a pair of woollen drawers and a blanket, 
but the poorer classes remain content with a coarse waist-cloth and 
a blanket all the year round. The food of the people from the 
to the Indus differs very little in each tract, or, indeed, from 
that of the people in the adjoining plains. Wheat, barley, rice, and 
vanous millets and pulses are grown in the lower hills, and to the 
^ hardier varieties suited to a suh-arctic climate are cultivated. 
When the produce is insufficient for the wants of the inhabitants, a 
supply IS imported from the lower districts. To the north, woollen 
home-spun replaces the cotton worn in the lower hills, and the girdle 
supports ^ axe. The women wear a similar dress, the coat reaching 

,r° It ■»»”» "p “ i»»g pwte, is twisiod 
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To the west of the 
Satlaj to the Indus. 


Satlaj we find the British territory of Knln 
and Mandi, the independent state of Chamba, 
and the territories of Kashmir and Jamn.^ 


Knluj called in Tibetan Nynngti and Mandi, lies along the npper 
course of the Byis; Chamba, known to Tibetans as Panga, along 
the Kavi; and L4hnl, the Tibetan Garzha, on the Upper dnnab. 
To the north in Lahnl and Ladak the people are Bhotiyas or Bcxlpas 
of Tibetan origin, professing the Buddhist religion, and amongst 
them is a servile race knowm as Bern or ^ low.’ Further east in Bal- 


tistan are Tibetan Musalmans "who have adopted vith their religion 
the Arabic alphabet. All these have decided Mongolian features, 
and are noted for their strength of body and power of enduring 
fatigue. In this respect the Baltis are somewhat inferior to their 
Buddhist brethren in race. The men wear a coat of woollen mate¬ 


rial reaching to the knees, fastened by a girdle, in which a knife is 
usually carried. Pound their legs, from knee to ancle, they have 
coarse woollen leggings secured by a tape of the same material wound 
spirally round the leg from the ancle upwards. The head-dress is 
either a quilted skull-cap or a fur cap wdth the hair or wool inside, 
and with a large flap behind which covers the neck and ears. They 
wear boots of felt with soles of sheep or goat-skin. The women 
wear a black woollen jacket with a striped parti-coloured petticoat 
and baggy trousers, and over all a skin coat wiih the fur turned 
inside. The hair is arranged in a number of small plaits, and is 
ornamented by a band of cloth, on which is sown a number of tur¬ 
quoises and beads. The food of the common people consists of thick 
barley cakes, though those who can afford it eat wheaten bread and 
drink tea and a fermented liquor called cliang. The name Kunet 
seems properly to designate only the mixed race in southern Ejiaor, 
but it is used for the population of the central tract in Bisahr, Kulu, 
Chamba, and Kashtw^ar, which borders on Ladak. In Chamba we 
find the Gaddis, who cross over into the neighbouring territory of 
Kashmir and meet the Thakars or Takkas, the chief cultivating 
class in those hills, and apparently in the same position with refer¬ 
ence to other Hindus as the Jats of the plains. In the valley of 
Kashmir we have the Kashmiris, and amongst them the servile 
class called Batal. To the south-west, along the left bank of tbe 


^ See section E, of references attached to this chapter. 
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Jlielam, we have the Musalman DograS; called Ohibluilis, and the 
Musalmdn Sadans of Punch. On the right bank of the same 
river we have Musalman Gakkars, Satis, and Dunds. To the east 
of the Chibhalis come the Hindu Dogras, and amongst them the 
servile tribes of the Meghs and Diims, who are scattered about 
everywhere and form a considerable part of the population. The 
Dogras have a light-brown complexion, clearly-cut features, and 
black hair, which is cut to form a fringe below the turban. The 
hair is worn on the face. The Thakars are a well-mado raco, 
somewhat more powerful in body than the Dogra Eajpdts, whilst 
the Meghs and Bums are darker in colour, smaller in limb, 
shorter in stature, and less bearded. The food and clothing differ 
in no marked respect from, that of the hill-tribes at a Bimilar 
elevation to the east. Passing to the north-west of the Kashmir 
valley we come upon the Cards, an Aryan tribe called Brokpa hj 
the Tibetans, and most of whom are Musalmans, though the Dah 
section have adopted the Buddhist religion, language, and customs- 
They occupy Astor and the trans-Indus Kashmiri district of Gilgit, 
as well as the neighbouring Kanjud states of Nagar and Hanza, 
and the Kashkdra states of Ohitrdl, Yassan, and Mastdj. They arc 
a strongly-built race, with decidedly Aryan features, wearing 
woollen garments, except among the higher classes, who W’-car 
cotton in summer. The ordinary costume consists of trousers, a coat 
reaching to the knees and confined by a girdle, and a cap of woollen 
cloth about half a yard long and turned up at the edges until it fits 
the head, the outward roll thus forming a protection against heat 
mad cold. On their feet they have scraps of leather put undor, 
over, and around the foot, and kept in their place by straps of the 
same material wound around them. A servile race is also found 
amongst them, known as Bums, and performing the sdmo duties 
as the Biims of Kumaon. To the south-west of Kashmir, in the 
salt range, we find the Awdns and Janjiihas, tribes of Aryan origin 
and of considerable antiquity. From the Kdli to the Indus, 
dialects of Tibetan are spoken to the north. [Mr. Brew tolls^ us 
that from near the Kunkun group of peaks which form tho water- 
parting between the Maru-wadwan and Burn rivers, “and from no 
other spot in Asia, one may go westward through countries entirely 
^ Northern Barrier of India, p* 20. 
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Mnliammadan as far as Constantinople; eastward among none but 
Buddhists^ to China; and southward over lands where the Hindu 
religion prevails^ to the extremity of the Indian peninsula,” 

Amongst the great mountain groups comprising the western or 

trans-Indus extension of the HimalaTa, and 
AfghdnisUn, &c. • i j- xi i n " xj* 3 

mcluding the ranges known as the Hmdii 

Knsh^ Kara-koram, and those connecting them with the Tian-shaiij 
are several petty states, regarding which much has been learned of 
fated To the south lies the country called Afghanistan, the north¬ 
eastern portion of which is included in the western prolongation 
of the Himalaya, while the south-western part is a mountainous 
country confluent mth the Himalaya on the one hand and extend¬ 
ing far in the opposite direction to the table-land of Persia. To 
the north the boundaries are ill-defined and vary almost from 
decade to decade. The authority of the ruler of Kabul, in many 
places, depends on the forces at his disposal to coerce his unwilling 
subjects; hut in 1879, the Afghan province of Turkistan included 
the whole of the countries between the Hindu Kush and the Oxus, 
comprising Balkh, Kunduz, and Badakshdn, with their dependent 
states* The seat of die government is Balkh, with cantonments 
at Faizabad. Karitigin, on the upper valley of the Surkhdb, pays 
tribute to Bukhara; also Darw^z, on the Panja branch of the same 
river, and Shignan-cz^m-Roshan, on the Ghund and Murghab rivers. 
Wakhan is tributary to Badakshan, and south of it lies Kashkara, 
also called Chitral. Northern Kashkara, including Yassan and 
Mastuj, is subordinate to the ruler of southern Kashkara, who 
resides at Chitral. North of Gilgit we have the robber states of 
Hanza and Nagar or Kanjiid. South of Gilgit, in the valley of the 
Indus below Banji or Bawanji, are a number of small republics, who 
manage their afllairs in assemblies called sigas, with which w’e may 
compare the similar institutions at the opposite extremity of the 
Himalaya. Some of these, such as Darel and Hodar, owe a nominal 
subjection to Kashmir. Further south we come to the independent 
tribes of Buner and Swat. West of the Indus, in the Kunar 
valley, are the Bajaur and Dir states, and between them and 
the Hindu Kush range the country of Kafiristan.^ It may well 

^ See section F. of references attached to this chapter. ® Lately partially 

explored by Major Tannerj E.E, 
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be stipposed that tbis rugged tract, tlie meeting-place of tlso 
Turanian, Iranian, and Aryan races, presents many points of interest 
to the ethnographer as well as to the geographer; but hero wo can 
but very briefly refer to them, however important they may bo. 


We have already noticed an Aryan race, the Dards, occupying 
Gilgit and forming a part of the population 
of the neighbouring states. Hero they 
meet the great Iranian race, which, under the name Tajik 
or Galcha, form the bulk of the cultivating population of the 
Musalm&i states between the Indus and Jaxaites. History tolls 
us that from the third century before Christ to the sixth century 
after Christ this tract was subject to the continued incursions of 
a Skythian race, traces of whom may be seen in the Brahiiis of 


Biluchistdn, the Haz4rahs of the Hindu Kush, the Q-ujars there and 
in India, the Gakkars and Kohisthnis of the Indus, and the JMs of 
India, and who have continued to influence the entire history of 
this tract to the present day. In the eleventh century the Afghiins 
were a small tribe in the Sulaim&n mountains, of no importance and 
but little known. Since then they have increased so much as to 
have been able to annex a considerable extent of country, and to 
impose their language, Pukhtu or Pushtu, on the populations whicli 
they have absorbed. Along the Indus, Afghdns occupy the village's 
as far as Batera in 34° 53' north latitude, whore the Kohistim 


commences. The Afghdns themselves are tolerably fair, robust, 
and of m^erate stature. They have long faces, high chook-bonos’ 
and dark hair, wHch they wear nnshaved. Their underclothing is 
of cotton, over which they throw a loose coat of woollen cloth Mt 
or, more coi^only, of sheepskin. They wear low caps on their 
heads, ^und wHch a cloth is twisted to form a turban. Boots are 
general^ worn, and they carry a matchlock, scymitar, and shield. 
Leavened brea^d and meat are eaten by all classes. The women are 
rigorously sednded m the towns, but iu the country, beyond the 
^uence of the local maulvi or mullah, much more liberty /allowed 
The ^ of ™ IS forbidden, but in the hills it is takeu in secrat 
that made m the Ddrel vaUey has more than a local reputation! 
Pushtu appraaches the Pehlavi or Zendic form of old Persian o 
the one W, and the Sindhi form of Prdkrit on the other It's 
spoken throughout Afghanistan, and, ,vith dialectal variations, iu 
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Bajanr, Panjkoraj Dir, and Swat Afghans are Sunni Muham¬ 
madans. 

Tlie Kohistanis of the Lidus claim an Arab descent and speak 
a language different from Pushtu and akin 
KoWstdn, Kaslik^a. Kashkari and Dardui. They are fair 

and have sandy hair, and are of a robust make. They wear a 
tight-fitting coat and trousers resembling somewhat those of the 
European, wuth a cap of brown ’woollen material in the form of a 
bag rolled up at the edges. Around the legs and the feet a goatskin 
is w'ound, kept in its place by a strap of leather, the great-toe and 
the heel being left bare. A matchlock and sword are always 
carried, and they are expert shots. The women wear a loose jacket 
and trousers, and a cap of cotton or wool, over which they throw a 
woollen or cotton sheet when proceeding far from their villages. 
Unleavened bread of wheat, barley or millet (Hohus sorghum) is 
eaten with vegetables, milk, butter, or stewed meat. Further north 
the people are less prosperous and more regardless of cleanliness. 
In some of the villages there are colonies of pastoral Griijars^ and in 
the Yassan villages settlements of Ddms, who supply the musicians 
and dancers of the country. Following next the Kunar valley, we 
have dialects of Pushtu spoken in Bajaur and Dir as far as tlie 
Lahori pass leading into ChitraJ. Here it meets the Kashkdra, 
which is akin to the Dardui and is of Prakritic origin, though many 
Persian vocables have been added. The pagan inhabitants of 
Kafiristan are of the same race as the Kashkaras and the Dards, 
and speak a language having an archaic Prakritic origin. 

Moving further westward into Badakshan, we come amongst a 
large Iranian population speaking Pushtu 
in the south and Persian in the north, and 
from Narin an Uzbeg population speaking Tiirki, and the nomad 
Hazarahs having a dialect of their own- On the invasion of the 
Turks the old inhabitants retreated into the more inaccessible valleys 
of the great ranges, and there founded the Quleha states of Darwaz, 
Karatigin, Shighmin, and Wakhan. In Darwaz and the adjoining 
parts of Badakshan pure Persian is spoken or understood. The 
vocables and grammar of the Gralcha proper show a strong affinity 
to Dardui, and many conjecture that, in its pure state, it must have 
been the intermediate link between the Iranian and Indian branches 


Galclia states. 
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of the great Aryan family; that the dispersion took place from 
the ^hdm^-dunya; 'the roof of the world/ the Indian brancli 
proceeding southwards and along the Kabul river to India, whilst 
the Iranian branch crossed the Parmr to the plains of Turkistiia. 
Towards the plains the Galobas are Sunnis, but in all the hill 
districts, except Darwaz, they are Shiahs. The Shiah is held 
in the same contempt as the infidel, and the Sunni esteems it a 
holy and righteous act to capture and sell his loss orthodox 
fellow-believer into slavery. Amongst the tribute paid by tho 
hill states to the Afgh4n governors of Badakshan and to the Wali 
of Bukhara, not the least important parts are tho troops of fair- 
complexioned girls from the upper valleys of tho Ghiloha states, and, 
when procurable, pagan boys from Kdfiristan. Uzbogs are chiefly 
found in the country, and Tajiks in the towns along tho plains 
below Badakshin and in Turkist4n; tire former invariably speak 
Turki and the latter Persian, or dialects with a number of Persian 
words in them. In Wakhdn the men wear brown woollen coats and 
trousers, Lad4ki boots, and a scanty cotton turban, either blue or 
white. The women here also dress much like tho men, and, as in 
Chitrdl, wear their hair in long plaits. They have Jewish noses 
and are not very fair-looking. Kirghiz are foimd along the eastern 
dopes of the Tian-shdn and the northern sloi>os of tho Pamir and 
Kuen-lnn ranges in Chinese Turkistdn. Tho Alai Kirghiz of tho 
Pdmir have a bad reputation as robbers. East of them lie tho groat 
uninhabited steppes until we come to the country msar Kanjud, 
which is rendered unsafe by the raids of the people of Ilunza and 
Nagar, Further east we have the Ohang-thang highlands, ocenpied 
by the rubber Bhotiya tribes of Changpas, speaking a Tibetan dialect 
akin to Zanskdri. The dress of the male Kirghiz inhabiting the 
pastoral slopes of the highlands south of Ydrkand and Kdshgar is not 
different in any material degree from that of the other inhabitantsd 
Their women wear as a head-dress a white cloth rolled evenly 
and regularly round a sknll-cap of red or other bright material, 
wife lappets over the ears. The end of the turhan is drawn down 
and passed over the lappets and under the chin, and the coat worn 
is a dressing-grown of wadded and quilted cotton. In the plains 
the winter dress of the females comprises a fur cap of black lamb’s 
1 Gordon ; Koof of the World, 
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wool with a trimming of the far^ and a crown of coloured silk or 
cloth worn over a square of muslin which forms a veil. The coat 
worn is full and longj and the boots are of embroidered leather 
with high heels. The hair is worn either in two long plaits or in 
ringlets. The men wear a close-fitting cap lined with fur and 
turned up at the bottom. The coat resembles that worn by the 
women^ only it is fastened by a cotton girdle^ and the boots are 
worn long and plain, with felt stockings. In winter, sheepskin 
with the wool attached is the universal material for clothing. 


Hara-kurcHns. 


To Prejevalsky we are indebted for an account of the people 
around the lake country of the Tarim near 
Lob-nor, to the north of the Altyn-Tagh, 
and of those inhabiting the eastern extremity of the Kuen-lun 
near the sources of the Hoang-ho. The former^ present a strange 
mixture of facial types, some of which call to mind a Mongolian 
race. The prevailing characteristics are, however, Aryan, though 
far from pure. ^ ^ In height they are rather below the average ; 

frame weak and hoUow-chested; cheek-bones prominent and chin 
pointed ; beard scanty and a VEspagnole; whisker even smaller; 
hair on the face generally of feeble growth ; lips often thick and 
protruding ; teeth white and regular and skin dark, whence 
their name Kara-kurchin may be derived.’’ Their language is 
said to resemble closely the dialect of Khoten. The clothing of 
the lake-dweUers is made from the fibres of a species of asclepia^j 
and consists of a loose coat and trousers with, in winter, a sheep¬ 
skin cap, and in summer one made of felt. In summer the feet 
are uncovered, and in winter shoes of untanned hide are worn. The 
coats in winter are lined with duckskins dressed in salt. Fish, 
wild-fowl, and the tender shoots of reeds are their principal food. 
All profess the Muhammadan religion. The inhabitants of the 
country along the Tarim towards Korla appear to be also of the 
same race, though comparatively more civilised. 

To the north-east, towards the Yellow river, we have the Kara- 
Tangutans, a race apparently connected 
with the Tibetans proper. They are more 
robust in form, greater in stature, and darker in complexion, than 

1 From Kulja across tlie Tian-shdn to Lob-nor: London, 1879, pp. 44,168. See, 
further, section Gr, of references attached to this chapteiv 


Tara-Tangutans. 
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the Tangutans of Kan-su. Their hair is black, but the head Is 
shaved clean and no pig-tails are worn. The ejfis are dark and 
large, never narrow like the Mongols; the nose straight and sonuy 
times aquiline and also sometimes retroussde; the lips thick and 
protruding; the cheek-bones not so prominent as in the Mongol; 
the face long and never flat, and the skin tawny colounxl. The 


language is akin to Tibetan 


— 0—0 --- dress in summer coinpi.„i„ ii 

long, grey, woollen ooat reaching to the knees, boots, and a low- 
crowned, broad-brimmed, felt hat. In winter a sheepskin coat is 
put next the skin, and the upper part of the logs is usually h'j't 
bare and also the right arm and part of the right breast, the right 
sleeve being allowed to hang down empty. The women dn's.s like 
the men, and all live in tents made of black, coarse, M'oollen <dof h, 
whence the name Kdra (or black)-Tangutans. They are met ns far 
as the Mumi-ussu, the extreme point reached by l^rejovalskyd Of 
the people between the Hoang-ho and Brahmaputra very little is 
known beyond the fact that they are of Tibetan origin and chiefly 
Buddhists in rehgion. Pamutan near Bathang, which lies in about 
99° east longitude and 28° 50' north latitude, is the most wesim-Iy 
pomt attained by Mr. Cooper® in his memorable .journey from Han¬ 
kow towards the frontier of India in 1868; and Prim, in the Mishmi 
country, the most easterly point reached in his attempt to penetrato 

S) marT ^ 

1^ miles as the crow flies unexplored and unknown. 

W, i»,e Mr sfateW a, clmucto 

EbeA aad peoples encircling the groat elevated 

r*k* r ir ®J^6a which from I/addk on tlio west to i he 

Chinese frontier is known as Tibet i- i , 

influence. Tbe w /l• ’ ^ 

and the people Bod-p^lLpted 

:: r 

Huniyas and the country Hundes^ The ^ 

is known as Kham or Khhn vuT’ Tibot 

extends from the frontiers T T' ; it 

Central Tibet or Tibet proper is id B^r+ ^"''k'itudi'. 

® Mongolia, by iVejevalskv• Lo s eastern end, and 

• -T-v* 
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g-Ndri or Nari at its north-western end; the former division being 
the shorter of the two, but perhaps broader and more civilised and 
p opulous. A line drawn from Daijiling northwards would apparently. 
separate Bod from. Nari. The central part is also called U-Tsang 
from the two provinces of U and Tsang in which Lhasa is situated. 
Nari is divided into the three great districts of Mang-jml, Khorsum, 
and Mar-yul.^ The first marches with Nepal almost to its western 
boundary; the second extends along the British frontier of Kumaun 
and Grarhwal and that of the independent state of Bisahr; and the 
last included western Tibet and the Kashmiri states of Balti and 
Ladak. The physical characteristics of this tract have had the 
effect of isolating its inhabitants, who are distinct in race and 
language, from all the nations we have described, and find their 
affinities in the Tangutans of the north-eastern Kuen-lun already, 
noticed- They are broadly built; have dark hair, scanty beards, 
high cheek-bones, oblique eyes, complexion fair amongst the better 
classes, dark amongst the lower, who are more exposed to the 
weather. To the east in the warmer valleys they are agriculturists, 
and to the west and north follow a pastoral life. The costume 
varies in the different provinces and with the means of the person, 
but as a rule the men in the wilder parts shave ihe head clean like 
the Karar-Tangutans, whilst the more settled allow it to grow long 
and plait it into a queue or tail like the Tangutans proper. To the 
east Chinese fashions are in vogue, and to the west the common 
dress is a coat and trousers of undyed woollen material with boots 
to the knee. The Lamas wear distinctive dresses, red or yellow 
according to the sect to which they belong, and the wealthier 
indulge in coloured broad-cloth garments of English or Russian 
manufacture. Barley porridge, tea and meat form the staple food 
of the people, and chang or beer, a simple infusion of malted barley, 
is of universal use all over Tibet. 


Having completed our review of the nations inhabiting the 
Himalaya and the surrounding country, we 
may now briefly notice the natural distribution 
of the several great races that have come under our consideration in 


General distribution. 


^ From Captain Henry Stracbey’s paper on the physical geography of Western 
Tibet, London, 1854, still our best authority on the subject. A more detailed account 
will be given hereafter in the Gazetteer portion of this memoir: see also section H. 
of references attached to this chapter. 
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tibe special tracts that each now occupies. The extraordinary ri^'onr 
of the climate and the physical barrier that exists between Tilxd. 
and India sufficiently explains the absence of ethnical or political 
relations between the two countries* Accident has given the Indian 
state of Kashmir political prepondei'ance in western Tibet, but tln^ 
ethnical distinction still remains, and will probably ever continue. 
The climatic condition of eastern and northern Tibet allows of a free 
migration of the inhabitants from one part to the other, which is 
shewn in the common origin of the people of those countries to 


the present day. Turks and Tartars occupy the country called 
Turkistan, similar in character to their original homes ; but in 
proportion as the climatal conditions become Indian, so does tlu^ 
population become Aryan. The Tartar is the child of the rugguul 
bleak steppes; and wken we approach the cold and woodcsd 


monntains we come on the Hindu element at its maximum in the 
tract around the sacred sources of the Jumna and tho Gan^rca 
gradually diminishing as we move eastward towards tho oxccssivcly 
moast though warmer valleys of the Nep41 and As4m Himalaya 
where they are replaced by races akin to the people of eastern Tibet 
Md^am, and on the west meeting the Iranian and the Tartar in 
the ^s-Indns ranges. To the north of the Knon-lun tho Mongol 
and Chinese converts to Muhammadanism, called Tunganis and in 
western Tibet &e Muhammadan Baltis, divide the Bfddhiste from 

md file K4hnl nver we have an Iranian race of Galchas or TYuil-s 
driven upwar^ by political disturbances and mixing with an indi¬ 
genous mountam raoe of Aryan extraction. Tho rLrons climato 
and scanfy cultivation which prevents the intrusion iS any rs 
M a sonftem race also debars the tribes inhabiting tho htehor h 1 s 
makmg any permanent occupation of the lowlands t’: 1 ti 

nTSvetTw^s no7^’ f - -n'ntaiVecrsI 

regions. Thus, there is ^ oleyated 

of a. 
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and religious^ and the social and moral character of its inhabitants. 
The disposition of a people towards peace or war; their migrations ; 
the diffusion of their language; their habits, pastoral, agricultural, 
or commercial; the extent of their influence—^all depend more or 
less on the physical peculiarities of the country that they inhabit. 
And not only is man so affected, but the entire fauna and flora obey 
the same laws, so that the skilful naturalist can from a plant or even 
a butterfly d^cribe the general character of the country of which it 
is a native, and with it the customs and manners of the inhabitants. 
For tbe nature of a country, whether mountainous or level, the 
direction of the great ranges, the length and line of coast, the 
position with regard to the equator, the relations of land and water, 
and the drainage systems, are all primary agents in the distribution 
of organic life and of the influences which govern all atmospheric 
and climatic phenomena. 


6 
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24. Sikkim, with hints on mountain and jungle warfare, exhibiting also the facili¬ 

ties for opening commercial relations through the hills of Sikkim with 
Central Asia, Tibet, and Western China, by Col. J. C. Gawler. London, 
1873. 

25. A short account of the Gooch Behar State, by Capt. T. H. Lewin. 

26. The Indian Alps and how we crossed them. London, 1876. 

27. Note on the Mechis, together with a small vocabulary of the languarge, by Dr. 

A. Campbell. J. A. S., Ben., VIII., 623. 

28. Note on the Lepchas of Sikkim, with a vocabulary of their language, by the 

same. Ibid, IX., 379. 

29. A note on the Limboos and other hill tribes hitherto undescrihed, by the 

same. Ibid, IX., 595. 

30. On the literature and origin of certain MU tribes, by the same. Ibid, XL, 4. 

31. Note on the Limboo alphabet of Sikkim, by the same. Ibid, XXIV., 202. 

82. Ethnology of India, by Mr. Justice CampbeU. Ibid, XXXV., 1. 

33. Specimens of the languages of India, including tribes of Bengal, the CentrM 

Provinces, and the eastern frontier, by Sir G-. CampbelL London, 1874. 

34. A sketch of the modem languages of the East Indies, accompanied by two 

language maps, by R. N. Cast. London, 1878. 

35. A comparative dictionary of the languages of India and High Asia, by W. W. 

Hunter. London, 1868. 

36. A grammar of the Bong (Lepcha) language as it exists in the Dorjeling 

and Sikkim MUs, by Gr. B, Mainwaring. Calcutta, 1876, 

(c)—^N epal. 

37. An account of the kingdom of Nepal, by Father Guiseppe, As. Res., IL, 307. 

38. An account of the kingdom of Nepal, being observations made during a mission 

to that country in the year 1793, by Colonel Kirkpatrick. London, 1811. 

39. An account of the kingdom of Nep41 and of the house of Gorkha, by Francis 

Hamilton (formerly Buchanan), Edinburgh, 1819. 

40. Narrative of a five years’ residence at Nepal, from 1841 to 1845, by T. Smith. 

London, 1852. 

41. A journal to Kathmandu with the camp of Jang Bahadoor, by Lawrence 

OHphant. London, 1852. 

42. History of Nep^, translated from the Parhatiya by MunsM Shew Shunker 

Singh and Pandit Shri Gunanand and edited by D. Wright, M.D. Cam* 
bridge, 1877. 
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43. Nepal: its people, religion, customs, zoology, botany, by Dr. Olilficlil. London, 

1879 

44. Memorandum relative to the seven Kosis of Kep£l, by B. IL Hodgson. J. A. 

a, Bern, XVn., ii., 646. 

45. Eoute from Kathmandu to Darjiling, by the same. loid^ oo4. 

46. A cursory notice of Kayakot, by the same. IX., 1114. ^ 

47. Selections from the records of the Government of Bengal, No. XXVIL 

48. Quality of the Kosis of Nepal. J. A. S., Bon., V*, S69. 

49. Papers on the colonisation, commerce, geography, &c., of the Himalaya nionn** 

tains and Nepal, by B. H. Hodgson. London, 1857. 


(<i:)--ETHNOLOaY. 

60. Notices of the languages, literature, and religion of Nepal and by TL 

H. Hodgson. As. Res., XVI., 409. 

61. On the aborigines of the Himdlaya^ by the same. J. A* S*, Bon., XVI,, 1235, 

and XVII., L, 73. 

62. Origin and classification of the military tribes of Ncpdl, with a tabular view 

of the tribes, by the same. lUd, II., 217, 

53. On the Chepang and Kfisilnda tribes of Ncpdl, with a Chopang vocabulary, l)y 
the same. Ibid^ XVII., ii, 660. 

64. Cursory notice of Nayakot and the remarkable tribes inhabiting it, by the 
same. Ihid^ IX., 1114. 

55. On the tribes of northern Tibet, Horsok and Sif4n, by the same. XXIL, 


121 . 

56. On the colonisation of the Himalaya by Europeans. Sol, Bee. Ben., XXVIL, p. 1. 

57. On the commerce of Nepal. Ihid^ p. 11. 

58. The preceding seven papers have been reprinted in * Essays on the languagCH, 

literature, and religion of Nepdl and Tibet.’ London, 1874. 

59. Classification of the Newars or aborigines of Nep4l Proper, preceded by the 

most authoritative legend relative to the origin and early history of the 
race, by the same. J. A. S., Ben., Ill,, 216. 
m, Ckihpa^ the several languages and dialects of the eastern 

Sub-Himalaya from the KOi or Ghagi’a to the Dhansri, by the same. 
IMA, XVI., 1244. 

61. Ethnography and geography of the Suh-Himdlayas, by the same, witli a Kim 
vocabulary. JMd, XVII., i., 544. 

cm the Tibetan type of mankind, by the same. IHd, XVH., ii., 222, 580. 

63. A brief note on Indian Ethnology, by the same. IHd, XVIII., 288. 

64. On the aborigines of north-eastern India, by tbe same, with a comparative 

'TOcabutery ol Tibetan mitten and spoken, Dhimfil, Bodo and Giro, Jhld, 
451. 


65^. 


66 , 


On tbA origin, location, creed, enstoms, character and condition of tlio KotKdi 
Bodo and Dhimfl people, with a general description of tho olimiilo they 
dwell 3* by the same. JUd, 702. Reprinted with the preceding in the 
Aborigines of India. Calcutta, 1847, 


On the ahor^es of the eastern frontier with Yocabularics of Bnrman written 
Sn.,-mn, ’'y same. J, A. S., 
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^7, On the aborigines of southern India, by the same. Ihid^ 350. 

68. On the aborigines of Central India, by the same. Ibid, XVII., ii., 550. 

69. On the aborigines of the north-eastern frontier, by the same. IbM, XIX.^ 

309. 

70. Indo-Chinese borderers and their connection with Hhnalayans and Tibet¬ 

ans, by the same. JMd, XXII., 1. 

71. Caucasian and Mongolian affinities, by the same. Ibid, XXH., 26. 

72. Comparative vocabulary of the languages of the broken tribes of Nepal: 

[(1) Dahi or Barbai,* (2) Denwar; (3) Pahi or Pahaii ; (4) Chep^g ; 
(5) Bhramu ; <6) Va2rn or Hayn ; <7) Xuswar ; (8) Kusimda ; (9) P^khja 
(unbroken); (10) Thaksya (do.)^ (11) Thdru], and comparative vocabulary 
of the (seventeen) dialects of the Kiranti language, also a Vayu and a 
vocabulary and grammar, by the same. Ibid, XXVI., 317 : XXVII., 393. 

73. On the Vayu tribe, by the same. Hid, XXVII,, 443. 

74. On the Elranti tribe, by the same. Ibid, 446. 

75. The Magar language of Nep^l, by J. Beames. J. R, A. S,, IV., 1869. 

Note, —^Articles Nos, 44, 45, 62, 64-— 66, 68, 69, 70—74 above have been reprinted 

in Miscellaneous Essays relating to Indian subjects, by B. H. Hodgson, 
liondon, 1880. 

Section D-—Kali to tlie Satlaj. 

1. Illustrations of the botany and other branches oi the Natural Hlstoiy of the 

Himilayan mountains, by J, Forbes Royle. London, 1839. 

2. Notes of an excursion to the Hndaree Glacier in 1846, by B. Madden, 

J. A. S., Ben., XVL, 226,596 (chiefiy botanical). 

The Turaee and outer mountains of Kumaon, by the same. Ibid, XVII., 

1., 349 : XVTII., 1, 603 (chiefly botanical). 

4. Description of the (so-caHed) mountain trout of Kumaun, by J. McClelland, 

Ibid, 17^ 39, 

5. Notes of observations on the Boksas, by Dr. J. L. Stewart. Ibid, XXXIV., 

11., 147, 

6. Ancient remains in the Garhwal Bhabar, by H. Pulian. Ibid, XXXVI., 155, 

7. Narrative of a survey for the purpose of discovering the source of the Ganges, 

by Capt. F, V. Rapier. As. Res., XI,, 446. 

*8. Pilgrim’s wanderings in the Himmala, by Barron. Agra, 1844. 

9. Report on the Bhotia mahals of Xumaon, by G. Traill. J. A. S., Ben., IL, 
551. Reprinted in Kumaon Reports. 

10. A. few notes on the subject of the Kumaon and EoMlkhand Tarai. by 

J. H. Batten. Ibid, XIII., 887. 

11. Extract from the journal of J. Weller on a trip to the Bulcha and Oonta 

Dhoora passes, edited by the same. Ibid,, XII., 78. 

12. Journal of a visit to Melum and the Oonta Dhoora pass in Jawahir, by 

E. Masson, edited by the same. Ibid, XI., 1157. 

13. Note of a visit to the Niti pass of the grand Himalayan chain, by the same. 

Hid, VII., 310. 

14. Notice of a trip to the Niti pass. Ibid, XIX., 79. 

15. Account of a visit to the Bians pass. Gh in Sci., I., 97, 

7 
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16. Kotes on a trip to tlie Kedamath and other partis of tlio .snowy mti!,’'*’ nf i ii( 

Himalayas in 1853 (by J. M.) Kdinburf^h, 1856. 

17. The Himitlaya in Kamaon and Qarliwal. (‘-ol. R(n^, X VI IT., 

18. Kumaon and its Hill stations^ Md, XXVI,, 373. 

19. On the Physical geogiaphy of the Himalaya, by B. 1{. ibKlitsori. i. A. S., 

Ben., XVIIL, it, 761. 

20. On the Physical geo^apliy of thcprovinccH of Ivnriijnm inid tJarhwnl in iUv 


Himalaya mountains and of the adjoiniiiir paHs nf 1 ihof. Ifv r;i[P. (mnv 
General) E. Strachey. J. E. G. S., XXL, 57 (185!). 

21. Explanation of the elevation of places bctAV(M»ii Almorn lurtl {.'nrcon hy 

Lieut. H. Strachey. J. A. S., Ben., XVIL, ii., 527. 

22. Karrativeof a joumeyto Cho Lagan (Itokan Ihl), (“In* Mapnii (Mnuasas.ov-n ), 

and the valley of Pruang in Gimri IlundeH, by thn wuuo, .1. a. s., Pm h.. 
XYII, ii., 98, 127, 327. 

23. A description of the glaciers of the Ihndur and Kuphinno rivors iti thr 

Kumaon Himalaya, by the same. Ibid, X VI791, 1 ( m ip. 

2L Notice of Lieut. H. Strachey’s scientitic mrjuiricH in Kuriiaiai nnfl IJnrhuai. 
2Sid, XXX,, 239. 


25. Note on the motiew of the g-Iaoicrof the Piii.lur i„ KiuitHor., I., fl 

Strachey. XVII., ii., 203. 

26. A Sketch of the moimtaiwand river-baHins of I.idi,,, l,y Tivbuvnv 

India Office, London, 1870. 

27. Trans-Himflayan missiona and their results. Cal. Kcv.. .fmi. 1 .srr, 11.. 

28 . Geographical Magazine (London), IV., 11.3 (May, 1877 ), by i-. ,M,'„’khai. 

on “the Himflayan system,’'and p. 17;), by T. .SauialcN. uu ((„• ',i 

^bject, being a reply to the preceding article la fl.,. 


29. 

30. 


n,” 


d. A. S„ 


31. 

32. 

33. 


A memoir on the Indian Surveys, by 0. E. Markham. 

On the HMaya, by Lieut. 11, .simcbcy, 

OnthehrMts of pei-petual sno^.by Capt. J. 1 ). u„,x VIH.. 

^nmxks on the snow-line, by Oapt. T, Hutton, /hi,/ 'ni 

.... 

sarowar lake; from MdnasLwM to \ 

<0 Kashgar- Wk^S 


( 2 .) 

(3.) 
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(5.) Survey from Peshawar to Fyzabad in Budakshna, 1870. 

(6.) Exploration of the Namcho or Tengri ITur lake in Tibet, 1872, and Haviidar’s 
journey from Kabul to Bukhara, 1872. 

(7.) Account of the survey operations in eastern Turkistan, 1873-74, in connection 
with the Yarkand Mission, by Capt. Hi Trotter, R.E. 

(8.) Survey from Badakshan to Kolab, Darwaz, and Kubadian to Balakh in 1873. 
(9.) Journey from Jalalabad to Sarhadd-i-Wakhan by the Bafoghil pass in 1873. 
(10.) Journey from Leh in Ladakh to Lhisa, and thence by Ohetang to Odalguri 
near Tezpur in Asam, July 1873 to March, 1875. 

(11.) Indus river from Amb to Bunji ; Yassin to Mastuj and thence toBarkulti ; Sar 
Laspur to Dodbah near Dir; Miankaiai to Pachat near New Kunar by 
Nawagi and Nawagi to Abazai in 1876. 

(12.) Mr. E. C. ByalTs exploration of Hundes to the north of Kumaon and Grarhwal, 
1877. 

Account of the operations of the G. T.S., India, Yol. I. (1870), II. to lY. (1879)^ 
Dehra Dun, 1879. 

Section E.—Satlaj to the Indus. 

1. Journal of a tour through part of the snowy range of the Himalaya moun¬ 

tains and to the sources of the rivers Jumna and Ganges, by J. B. Fraser^ 
London, 1820. 

2. Travels in the Himalayan provinces of Hindustan and the Pan jab ; in Ladakh 

and Kashmir ; in Peshawar, Kabul Kunduz and Bokhara, by W. Moorcroft 
and G. Trebeck, from 1819 to 1825, edited by H. H. Wilson. London, 1841. 

3. Account of Koonajvar in the Himalayas, by Capt. A. Gerard. London. 1841. 

4. Notes on Moorcroft’s travels in Ladakh and on Gerard’s account of Koonawur? 

by Capt. J. D« Cunningham. J, A< S., Ben., XIII., 172, 223. 

5. Journal of a trip through Kulu and Lahul to the Chumureri lake in Ladakh 

in 1846, by Capt. A. Cunningham. IMd, XYII., i., 201. 

6. Kashmir and das Reich der Siek, by C, Yon Hngel, translated into English 

by Major Jerris. London, 1845. 

7. Notes of a visit to the valley of Kashmir in 1836, by Baron Hugel. J. A. S., 

Ben., Y., 184, 303. 

8. Travels in Kashmir, Ladakh, Iskardo, the countries adjoining the mountain 

course of the Indus, &c., by G. J. Yigne. London, 1842. 

9. Notice by Yigne of his travels in Kashmir. J. A. S., Ben., Y., 56. 

Description of the valley of Kashmir, Ghazni and Kabul, by G. J. Yigne. 

YL, 766. 

10. Ladakh, physical, statistical, and historical, with notices of the suri’ounding 

countries, by Major A, Cunningham, London, 1854. 

11. Abstract journal of the routes to the sources of the Panjab rivers, by the 

same and A. Broome. J. A. S. Ben., X., 105, 

12. Correspondence of the Commissioners deputed to the Tibetan frontier, by 

Captain A. Cunningham. Jdidj XYII., i., 89. 

13. Memorandum on the boundary between the territories of Maharaja Ghlab 

Singh and British India as determined by the Commissioners, by J, D. 
Cunningham. XYII., i., 295. 
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14. Memoiaudum on the district of Bussahir and the pacification of the disaffcct- 

ed portion of the inhabitants, by G. C. Barnes. Lahore, 1859. 

15. Journal of a tour through Hungrung, Kunawur and Spiti in 1838, by T. 

Hutton. Hid, VIIL, 901: LX., 489, 666. 

16. Journal of a trip to the Burenda pass, by the same. Ibid, "VI., 901. 

Diary of an excursion to the Boorun and Shatool passes over the Himalaya, 
by E. Madden. Ilidj XV., 79. 

18. Journey from Soobatboo to Shipke in Chinese Tartary, by J, Q. Gerard, Ibid, 

XL, 363. 

19. Report on the yalley of Spiti, by the same. X., 198; and by W. 0. Hay. 

Jbid, XIX., 429 ; see also As. Res., XVIIL, 239, 

^0. Notes of a trip from Simla to the Spiti valley and Chomoriri lake in 1861, by 
W. Theobald. Ibid, XXXI., 480. 

21. Hlnstrations of ancient buildings in Kashmir, by H. H. Cole. London, 1869* 

22. Kashmir, the Western Himalaya, and the Afglmn mountains, by Dr. A. M* 

Verchere. J. A. S., Ben., XXXV., ii., 89, 159. 

23. Western Himalaya and Thibet: a narrative of a journey through the mountains 

of northern India during the years 1847-48, by T, Thomson, M.D, London, 
1852. 

24. Voyage dans I’Inde, hy V. Jacquemont. Paris, 1841, 

25. Letters from India, describing a journey in the British dominions of India, 

Tibet, Lahore, and Cashmere during 1828-31, by the same, London, 1834* 

26. Notes taken in 1829 relative to the territory and the Government of Iskardo, 

by C. M, Wade. J. A. S., Ben., IV*, 689. 

27. Notes on Iskardo, by Vigne. Jbid, V,, 56, 308 : VI., 773, 

28. The abode of snow; observations on a journey from Chinese Tibet to the 

Indian Caucasus, through the upper valleys of the Himalaya, by A. Wilson* 
Edinburgh, 1876. 

29. The Jummoo and Kashmir territories ; a geographical account, by F. Drew* 

London, 1875, 

The northern harrier of India, a popular account of the Jummoo and Kwhmir 
territories, by F. Drew. London, 1877. 

31. A Gazetteer of Elashmir and the adjacent districts of Kishtwar, Bhadrawl,r, 

Jamd, Naoshera, Pilnch, and the valley of the Kishenganga, by Capt, 
E. Bates, B.S.C. Calcutta, 1873. 

32. Handbook to Kashmir, by Dr. Ince. Calcutta, 1868, 

33. RecollecHons of India, by the Hon. G. H. Hardingo, London, 1847, 

34. Vazeeri Rupi, the silver country of the Vazeers in Kulu, by J, Calvert* 

London, 1873. 

S5. The Himilayan districts of Kooloo, Lahoul, and Spiti, by Capt, A. F. Har. 
court. Lahore, 1874* 

36, Hunting in the Himalaya, by R. H. Dunlop. London, 1860, 

m. Large game diooting, Thibet mid the North-West, by A. ICinloch. London, 
1876. 

38. The large and smaU game of Bengal and the North-Westerti Provinces o( 
India, by S. J, Baldwin. London, 1876. 

59, From the Hebrides to the Himalayas, by C. P, G. Gumming. London, 1876. 
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40. A grammar and vocabnlary of the KAshmiri languagej by M. P. Edgworth, 

J, A. S., Ben., X., 1038 

41. A grammar of the Elashmiri language, by B. Leach. IMd^ XIII., 397, 553. 

42. Kashmiri vocabulary and grammatical forms, by L. Bowring. Ibid^ XXXV., 

ii., 225. 

43. A vocabulaiy of English, Balti and Kashmiri, by Capt. H. S. G-odwih Austen. 

Ibid, XXXV., i., 223. 

44. A vocabulary of the EAshmiri language, by Dr. W. J. Elmslie. London^ 

1872. 

45. Kashmiri test-words, by the same. J. A. S., Ben., XXXIX., 95. 

46. A vocabulary of the KoonaWar language, by A. Gerard. Ibid, XJ., 479. 

47. Manners and custom of the Dards, hy G. W. Leitner. Ind. Ant., I., 7^ 

84, 187. 

48. The languages and races of Dardiston, by the same, Lahore, 1877. 


Section P.—Afglianistan. 

(^)—^Baluchistan. 

1. Notes taken on a tour through part of Baluchistan in 1838-39 by Haji Abdun 

Nabi of Elabul, edited by B. Leech. J. A. S,, Ben., XIII., 667, 786. 

2. Some account of a journey from Kurrachee to Hinglaj in the Lus territory, 

descriptive of the intermediate country and of the port of Sonmeanee, 
by N. Hart. Ibid, IX., 134. 

3. Map of the route to Hinglaj, by the same. Ibid, IX., 615. 

4. Journeys in BalocMstan, Afghanistan, the Panjab, and Kalat, by 0. Masson. 

London, 1844. 

6. Caravan journeys and wanderings in Persia, Afghanistan, Turkistan, and 
Baluchistan, by J. P. Fender. London, 1856. 

6. Travels in Belochistan and Scinde, by H. Pottinger. London, 1816. 

7. Central Asia, Part III., BalocMstan, by Col. MacGregor. Calcutta, 1876. 

. 8. The country of Balochistan, by A, W. Hughes. London, 1877. 

9. Gazetteer of Sind, by the same. London, 1874. 

10. Beport on the country between Kurrachee, Tatta, and Sehwan Scinde, by 

E. P. de La Hoste. J. A. S., Ben., IX*, 907. 

11. Brief history of Kalat, brought down to the deposition and death of Mehrab 

Khan Brahoee, by B. Leech. Ibid, XIL, 473. 

.12, Memorandum on the Beloch tribes in the Dera Ghazi Khan district, by 
Capt. Minchin. Lahore, 1869. 

13. Sindh and the races that inhabit the Indus valley, by B. Burton. London^ 

1851. Corespondence relative to Sinde, 1836-43, presented to both 
houses of Parliament by Her Majesty’s command. Calcutta, 1844, 

14. Note on the Brahooes, by N. Hart. Ibid, X., 136. 

15. General notice of the tribes of Kujjukzyes, by the same. Ibid, IX., 1214. 

16. Eeport on Upper Sindh and the eastern portion of Gutchee, with a memo¬ 

randum on the Beloochee and other tribes of Upper Sindh and Cutchee, 
by J. Postans. Ibid, XII., 123. 

17* Vocabulary of the Scind language, by J. B. Eastwick. Bombay, 1843, and 
J. A. S*, Ben., XII., 1. 
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18. Sindhi and English dictionary, by G-. Stack, Bombay, 1855. 

19. SindM reading-book, by Dr. E. Trumpp. London, 1858. 

20. Grammar of the Sindhi language, by the same. London, 1872. 

21. Grammar of the Sindhi language, by W. H. Wathen. J. A. S., Ben., YI., 347. 

22. * Epitome of the gi'ammars of the Brahniky, the Balochky, and the ranjd.bi 

languages, with vocabularies of the Baraky, the I^ashi, the Laghmani, the 
Cashgari, the Teerhoi, and the Deer dialects, by Lieut. B. Leech. Ihicly 
VIL, 538, 608, 711, 780. 

23. A Balochee grammar, by E. Mockler. London, 1877, 

FEONTIEB. 

24. Narrative of a journey into Khorasan and the countries north-east of Persia 

in 1821-22, by J. B. Eraser. London, 1825. 

25. Extracts from a demi-ofScial report on a mission into Khorasan, by A. Conolly, 

J. A. S., Ben., X., 116, 718. 

26. Ibn Haukul’s account of Khorasan, by W. Anderson. lUd, XXTI., 162. 

27. A description of the country of Seistan, by B. Leech. Ildd^ XIII., 115, 

28. Sketch of the physical geography of Seistan, by A. Conolly. IMS, IX., 710, 

29. Journal kept whilst travelling in Seistan, by the same. Ihkl^ X., 319. 

30. Narrative of a journey from Heraut to Khiva, by Capt. J. Abbot. London, 1843, 

31. Central Asia., Part lY., Persia, by Col. MacGregor. Calcutta, 1871, 

32. Narrative of a journey through the Province of Khorasan and on the north¬ 

western frontier of Afghanistan in 1875, by Col. 0. M, MacGregor, 
London, 1879. 

33. From the Indus to the Tigris: a narrative of a journey through the countries 

of Baluchistan, Afghanistan, Khorasan, and Iran in 1872: together with a 
synoptical grammar and vocabulary of the Brahoe language, by PI, W, 
BeUew. London, 1874. 

34. Clouds in the east; travels and adventures on the Perso-Turkoman fi’onticr, by 

Y. Baker, London, 1876. 

35. Journey on the Turkoman frontier of Persia, by G. Napier. P. B. G. S., XX., 3, 

36. Eastern Persia; an account of the journeys of the Persian boundary com¬ 

mission, 1872. London, 1876. 

37. The sixth great oriental monarchy, or the geography, history, and antiquities 

of Parthia, by Professor Bawlinson. London, 1876. 

38. The seventh great oriental monarchy, or a history of the Bassanians or new 

Persian Empire, with notices, geographical and antiquarian, by the same. 
London, 1876. 

39. Persia, from the earliest period to the Arab conquest, by W, S, W. Yaux, 

Ixyndon, 1876. 

(e)--AFGHANISTAN. 

40. Joxrmey from Bengal to England through Kashmir, Afghanistan, and Persia 

into Bussia, by G. Forster. London, 1798. 

41. Aixsount of the kingdom of Cabul, comprising a history of the Afghan 

nation, by M. Elphinstone. London, 1818. 

42. Aocsount of the kingdom of Cabul and its dependencies in Persia, Tartary, and 

India: a mew of the Afghan nation and history of the Dooraunee 
monarchy, by the same. London, 1842, 
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43. KairatlYe of a visit to Ghazni, Kabul, and Afghanistan, by G, Vfgne. Lon¬ 

don, 2^40. 

44. Journey to and residence in Cabnl, by A. Bames. London, 1842. 

45. Journey to the north of India overland from England, by A. Conolly. London, 

1834. 

46. Ariana Antiqua: a descriptive account of the antiquities and coins of 

Afglianistaii, with a menmir on the buildings cali«i topes, by C. Masson, 
by H. H. Wilson. London, 1841. 

47. Ancient geography of India ; Buddhist period, by A. Cunningham, ]U>ndoi 2 , 

1871. 

48- Memoirs of ZeMr-ed-in Muhammad Baber, written by himself in Jaghatai 
Turki, translated from the Persian version by Leyden and Ersldne. Lon¬ 
don, 1826. 

49, G-eographical notice of the valley of Jalalabad, by G. H, MacGregor. J, A, S., 
Ben., XI., 117. 

BO. Notice of Jalalabad, by J. G. Gerard. Ibid, III., 325. 

51. Journal of a political mission to Afghanistan in 1857, by Dr. Bellew. 

London, 1862. 
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The Himalavan riyer basins—The Indus Irnsin— Siboniinste systems i>f the 
Indus Imsin : The Ganges basin—Sabordlnate systems of the Oangt^s : The 

Bralimaputra basin—Subordinate systems of the Bralima|>iitra basin : Systems of 
—Lcb-Nor l:»asin ; Oxus basin. Plains of Hindustan— Indus plain : Indian 
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We have already decided to restrict oiar use of the word 
^ Himalaya ’ to that portion of the great 
mountain girdle which lies between the bend 
of the Indus on the west and the unexplored gorge of the Brahma¬ 
putra on the east. Hodgson, in 1849 , estimated the length of this 
range at 1,800 miles with a mmu breadth of about 90 miles, a maxi¬ 
mum breadth of 110 miles, and a minimum br^dih of about 70 miles. 
In fixing the brmdth of the Himalaya, however, as in determining 
its length, we have similar difficulties to contend with. For, as we 
have seen that the popular estimate as to the boundaries of the range 
may possibly be correctly extended both on the east and on the west, 
so on the north, the channels of the Indus and the Brahmaputra, 
wliich are commonly assigned as the northern limit, are found in a 
plateau, but little lower than the passes by which the traveller ero.sses 
the first line of snowy mountains into Tibet. On the south, w'e 
have a well-marked descent to the plains of India, but on the north 
there is no immediate descent to a lower country beyond. On the 
contrary, range after range is met with to the north, many of which 
may compete in altitude with the snowy mountains seen from the 
plains of northern India. 

Before proceeding to a closer examination of the form of that 
})ortion of the Himalaya lying within the 
province of Knmaoo, it will be convenient 
briefly to describe the river-basins throughout the Himalaya and 


River-basins. 
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endeavour to trace the general law iiiKhu-lying tlunr arrangiMnent. 
For as this depends in the main on the direction of the groat rang<vs 
and the position of the great peaks, a consideration of it. will conduce 
to a clearer apprehension of the entire mounhiin system itself as 
well as of the relations of its various parts. We tiud that 
from a water-parting about longitude 81° east and almost imme¬ 
diately due north of Kumaon, the drainage of the southern part 
of the Tibetan plateau flows north-west in the Indus and south-east 
in the Brahmaputra. These two rivers maintain a course along the 
length of the table-land, and receive as they proc.ced the drainage of 
a large part of its breadth ; the exceptions being, first, the eastern 
border, which apparently is drained by the Lu-tse, the Lan-tsang, and 
the Murui-ussu, one of the sources of the Yang-tse-kiang d second, an 
occasional strip along the southern edge from which the water passes 
off® more or less directly to the south through the Hiindlaya; and 
thii'd, the north-western part from which the water has no escape, 
but is collected in lakes at the lowest level it can reach.® Tlio 
waters thus accumulated in the two great streams are at length 
discharged by two openings in the HimAlayan slope through the 
plains of India into the Indian Ocean. No great portion of the 
drainage of the table-land, so far as we know, passes in the opposite 
direction through the northern slope, and the area that discharges 
itself southward at points intermediate between the debouches of 
the Indus and the Brahmaputra is with one e.xc.cption, that of the 
Satiaj, comparatively small. The waters of the northern slope with 
a small area of the table-land adjoining flow down to the plains of 
eastern Turkist&n: while, in like manner, those of the semthern slope 


with the drainage of the exceptional area along the southern border of 
the table-land which passes through the line of water-parting from the 
north, give rise to such rivers as the Jhilam, Chin&b, Ravi, Jumna, 


» (Londem, 1876) it would ftppear tliat his 

loi^gitade, the north-eastern termination of 
ttemetan ^tean. Tins range forms the southern boundaiw of the TKiiidiun plain, 

®^tends thence to Lob-Kor. The Notnoklum-goh 
wtaA uses on the souttem face of the Burkhan Buddha range and joins the Baian- 
ga, does not to be a feeder of the Hoang-ho or Yellow Birer, whi “ S ito 

S^fSiont^W Burklmn Buddha 

STw Mum-ussu. the bed of which, whore 

^d hi *®M *^® ®®®' S' channel 7B0 feet 

. -i-"® name ‘Mumi-ussu’ signifies ‘the 

^T^tse-kia^g^^BM^^lte’S 
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Ganges^ Kali;, Gandak, Kosi, and Tista. We thus see that the 
northern crest of the table-land or the summit of its northern slope 
practically fonns the water-parting between the rivers that flow 
southwards and those that lose themselves in the plain of Gobi. In 
the southern crest we have a subordinate water-parting separating 
the rivers that fall into the Indian Ocean into two classes; first;, those 
that rise on that slope and flow directly down it to the plains of 
Hindustan ; and secondly, those that are collected along the table-land 
and are finally discharged also through the southern slope, chiefly by 
two concentrated channels at distant points towards the ends of 
the range. Captain Henry Strachey^ has called the northern crest 
of the table-land the Turkish, and the southern the Indian water- 
parting. 

If we examine the river-systems ha\dng their source in the 

Himalaya, we find a regularity of plan and 
Indus basin. ’ , . _ , ^ , 

arx'angement which at first sight would not 

be expected. Taking the Indus basin and its system, we see that 

the Satlaj and all the rivers that join the Indus on its left bank have 

a south-westerly direction towards the Arabian Sea. On the east 

this system is bounded by the small inland basin of the Kaggar, 

which receives the drainage from an inconsiderable portion of the 

outer hills between the Satlaj and the Jumna, and finally loses its 

waters in the Indian desert. The eastern water-parting of the Indus 

system is found in the elevated range extending from the main 

Himalayan mass along the left bank of the Satlaj to Riipur, and is 

continued thence in the uplands bordering the khddir of that river 

until it meets the Arvali (Aravali) range which constitutes the 

north-western abutment of the table-land of Central India. The 

character of the slope towards the south-w^est will be best understood 

from the following table of heights taken along the course of the 

Satlaj to Ludhiana, and thence by the Grand Trunk Road to the 

Jumna :—Taru, about two miles below the junction of the Panjnad 

and Indus, 337 feet above the level of the sea ; Bahawalpur, 375 

feet; Kiir Shah, 481 feet; Pir KIi41is, seven miles north-east of 

Bahawalgarh, 548 feet; Fazilka, 588 feet; Firozpur cantonment, 

645 feet; Jagraon, 765 feet; Ludhiana, 806 feet; Amballa Church, 

899 feet; and Madalpur, on the banks of the Jumna khadir, 906 

1J. R. a. S., XXIII, p. 7, 
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feet. From Sodiwala in the Firozpur district southwards on i.h<( 
75th meridian we have Sodiwala, 718 feet; Ahmadw/ila, 705 had,; 
Sirsa, on a mound, 737 feet; level of Sambhar lake, 1,184 feet..^ 
These observations show a slight depression towards the south iti 
addition to that towards the south-west, and would mak;(i us include 
the Kaggar inland basin in the Indus system. The Sotra or Hakra, 
the ancient river of the Indian desert, seems, however, to have onc(% 
had its debouche in the Ean of Kachh,® and would theroforo Ixi .still 
entitled to be considered separate. To the west the Ihivi and tin* 


Chinab run in lines almost parallel to the Satlaj, as well a.s the .Jhilani, 
from the town of that name, until it takes a bend to the south to its 
junction with the Chinib. To the west, the water-parting of tlm 
Indus commences at Cape Monze on the Arabian 8ca, and advaiuavs 
nearly northwards along the Hala mountains to the east of Bohriib, 
KalAt, and Quettah (Kwatah). It thence continues in the same 
direction along the western Sulaiman range, also known a.s tluj 
Konak, and Kiib Jadrdn range to the Safed-koh, at the luwl of 
the Kurram valley. Thence it follows the crest of the Baf(Hlkoh 
westwards to the hills north of Ghazni, where it Heparates the 
Muthern affluents of the Kdbul river from the waters of the small 
inland basin of lake Abist'ida. The direction is then continued north¬ 
westerly to the ridge separating the head-waters of the Argand-i'ib 
from those of the Kdbul river, and again in the range that sei )urato8 
the waters of the Halmand basin from the most we.sterly affluents of 
the Kibul river, whence a transverse ridge near the jiass to Bfunian 
comects the line of water-parting with the Hindu-kush. For 3(K) 
mite the hue fdlows the Hindu-kush to its junction with tlm great 
Tagh^bdsh Pteir near the Baroghil pass. It then follow^ the 
Muz^h range but cuts through it around by the Kiirakoram 
pass to the north, so as to include the tributaries of the Shayok, and 
i direction by the Aling Qang^ri io its 

the Gang-ri at Kailds, where a transverse ridge 
the head-waters of the Indus, the Brahmaputra, and the 

rSa If 370 

an area of 372,000 square miles. 

(black-gravel), which should he restSm the pass! sr name than Karakoram 
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TheHala mountains to the south of theMuIa pass are better known 

SuEordinatG systems of the Khirthar hiHs and as the Pubh hills^ 
the Indns basm. drainage from them loses itself in the 

plains before it can reach the Indus. The same may be said of the 
drainage through the Mula and Bolan passes, and that by the Thai 
valley. To the north, the Luni, Gomal, Kurram, and Kibul rivers, 
each possessing a perennial stream, have an easterly course more or less 
parallel to each other, and break through the range bordering the 
light bank of the Indus by deep and narrow gorges which form the 
passes into the upper country. Tlie Kabul river itself is the drainage 
channel for the very elevated country from the hills north of Ghazni 
to the Baroghil pass north of Chitral, and from Kaushera to the pass 
leading to Bamian, and thus forms a compact subordinate system 
well deserving of separate study.The upper waters of the Jhilam 
drain the Tile and Kashmir valleys, and have a general direction 
between west and north to Muzaffarabad, where they unite, and, 
meeting a meridional ridge, take a bend southwards to the plains. 
The Chindb, in the upper portion of its course known as the Chan¬ 
dra, has a similar direction between west and north until it meets 
the spurs from the range which forms the water-parting between it 
and the Jhilam, whence it seeks an outlet southwards towards the 
plains. The Bavi runs in a valley parallel to that of the Chimb 
and south of it until it meets the outliers of the range that forms 
the water-parting between it and the Chiiiab, when it also turns 
suddenly southwards towards the plains. Next comes the Bias, 
which has also a westerly direction until it meets the ridge between 
it and the Ravi, when it takes a bend to the south through the outer 
hills. The upper course of the Satlaj has a similar westerly trend 
until it meets the great obstruction culminating in the Leo Porgyul 
peak, after which the direction is between west and south until it 
enters the plains. A range runs between the Satlaj and the southern 
branch of the Indus from the meridian of Tirthapuri by Gar, to 
where it is joined by the ridge connecting it with Leo Porgyul, and 
thence into Bupshu to the north of the Tso Moriri lake, and consti¬ 
tutes the subordinate water-parting between the Satlaj itself and the 

1 For interesting articles on the tract between the Arabian sea and the Gilgit 
river, by Mr. C. R. Marhham, see Proceedings R. G. S., 1879 : the mountain passes 
on the Afghan frontier of British India, p. 38 : the upper ba^in of the KAbul river 
p, 110 : the basin of the Helmund, p. 191. 
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Indus. Thus we see that the great feeders of the Tnclos system 
from the west have a similar character, and that those from the east, 
from the Himalaya proper, have a general westerly direction, in the 
upper portions of their courses in the hills, until they turn south¬ 
wards towards the plains, where the direction is south-west to their 
junction with the Indus. 

Next we have the Granges basin with its subordinate systems. 

To the north, the water-parting, as a rule^ 
The (ranges basm. follows the gh^t-line of the Himalaya and 

on the extreme west separates the sources of the Jiklh-Qanga, one 

of the head-waters of the Bh^girathi, from the Hop-gadh, an aiBueni 

of the Satlaj. North of Kumaon, however, we have a phcmomenon 

similar to that observed near the Karakoram’^ pass, where tlie waters 

of the Shayok, Yarkand, and Karakash rivers have a common origin 

in that elevated plateau at no great distance from each ot.luu\ We 

find that to the east of the Unta-dhdra pass, nortli of Milam in 

Kumaon, the water-parting of the Ganges basin croBses to the north 

of the ghat-line to a place called Tara, where the sourcu^B of the 

Satlaj and the KarnAli lie close together, divided by an almost 

level plain, across which a man might walk from one river to the 

other in an hour or two, without a vertical ascent or divsccait of 500 

feet,’’ yet the waters of one stream seek the sea at Karachi, and of 

the other by Goalundo. Further east the water-parting is continued 

in the gh4t-line to the Arun river, which has its sources to the north 

and fbre^ for itself a way through the Him41aya to the plains. The 

water-parting then follows the eastern boundary of Ni^piil to the 

plains, where an intricate system of drainage is met with, throwing 

off feeders sometimes to the Brahmaputra and sometime^B to the 

Ganges down to their junction at Goalundo. Following thc^ line 

on the west from east longitude 79° 11' and north latitude 25*^, we 

appearance of the coxintry between the top of on® 
Karakoram pass thus At the top of the ascentv 

the Ihnsane which Tt? ^°^^y^rselves on an immense uncinkfcing plain, 

* NorthwarcHinfrontof 

ThM to hillocks, they looked like scattered about 

of ^rection of the route by which we had come. A 

i^urse this w^ looked quite continuous ; but, of 

crossing any pass ” I^s passed through this chain without 

tant ^ut 25^mil^ ahea-d range, whilst the Kdrakoram pass, die* 

HHocks, a fact which shows fhnf water-parting, lay amongst the seeming 

pitting doStolSwaw to^^^^^ ^ ^ ^Wr-parting, a watei- 

pass in hiEoof of tCwori<V Gordon gives views of the 
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find in tlie extreme north-west that the water-parting keeps to the 
crest of the range running along the left bank of the Baspa, an 
affluent of the Satlaj, and is continued by Hattu to the ridge on which 
Simla is built. Thence it proceeds southward^ and then eastward 
along the right bank of the Giri to the junction of that stream with 
the Jumna near R&jghat. Here the water-parting turns southwards 
along the line separating the drainage area of the Kaggar system 
from that of the Jumna, and continuing along the Arvali range 
and the edge of the Malwa plateau, passes through the Jabalpur 
and Mandla districts, separating the sources of the Nerbudda 
from those of the Son, and then along the range connecting the 
S4tpuras with the Rajraahal hills to the plains, where it follows 
a course along the left bank of the Sabanreka to the sea, Mr, 
Saunders has given the length of the main stream of the Gan¬ 
ges as 1,514 miles, and the area of its basin at 391,000 square 
miles. 

The Ganges basin, like that of the Indus, possesses several snbor- 
Subordinate systems of dinate systems that may be called in their 
the Ganges basin. order from west to east, the Junma-Ganges, 

Kamdli, Gandak, and Kosi systems. The alpine basin of the Jumna- 
Ganges system is bounded on the west by the well-defined range 
which descends from the Jamnotri group of peaks to the Satlaj river, 
and on the east by a similar ridge descending from the Handa Devi 
group of peaks and separating the waters of the Pindar from those 
of the Himalayan Sarju. To the north, the ghat-line separates it 
from the source of the Karnali on the east, and the source of the 
Satlaj on the west- Although the upper waters of both the Jumna 
and the Alaknanda, or principal source of the Ganges, have at first 
a westerly direction, they soon take a bend to the south, and. form 
the main channels to which are directed their affluents from either 
side. It is remarkable that, with the exception of the Eamganga, 
which unites with the Ganges in the Farukhabad district, neither the 
Jumna nor the Ganges before their junction receives any consider¬ 
able affluent of Himalayan origin during its course through the 
plains. The western boundary of the alpine basin of the Kamffi is 
marked by the ridge extending from the Nanda Devi group between 
the Pindar and Sarju rivers, already noticed. The eastern boundary 
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is formed by a similar ridge descending from the Dlmnlagiri group 
of peaks. To the west the Sarju, eastern Eamganga, Gori, and Kiili 
enter the plains in one stream as the Ssirda. Then the Swctaganga 
Karnffi, and Bheri form the Kam41i, and farther east wo have the 
Jhingrak or Rapti and its affluents. All unite in the plains to form 
the Ghogra, which joins the Ganges to the south of the Ghnzipur 
district. But this unitising law is better exomi)lified in the alpine 
basin of the Gandak, which reaches from the Dhaulagiri group 
to the GosMn-than group of peaks. We have lure seven rivers 
named in order from west to oast, the Barigar, Namyani, Sweti- 
gandaki, Marsy^ngdi, Daramdi, Burhiya-Gandaki, and Trisdl- 
Gandaki. These are called the seven Gandaki by the Nepal('se, and 
unite their waters at Tribeni within tho hills to fonn the Gandak 
river of the plains. Here wo have what Hodgson^ tcuans an admi¬ 
rably defined natural division lying between two great groups of 
peaks. In the same manner as the Karnali Imin is bounded on tlio 
west by the spur descending from the Nanda-Devi group of peaks, 
and on the east by the ridge from the Dhaulagiri gi’oup, so the 
Barigar of the Gandak system does not receive a single stroandc^t 
from the westward of the Dhaulagiri ridge, nor does tho Trisi'd of 
the same system receive any water from tho oast of tho ridge 
descending from Gosain-than. The alpine biisin of tho Kosi lies 
between the Gosain-than gronp and the Kanchinjinga group of peaks, 
and, like the Gandak system, consists of seven rivers/ known as tho 
seven Kosis. These, named in their order from wesst to east, are tlio 
MilamcM or Indrawati, the Bhotiya^-Kosi, Tilmha-Kosi, Likhn-Kosi, 
DAd-Kosi, Aron, and Tamra or Tamor. Tho Aran has one of its 
sources to the north of the line of snowy peaks seen from tho 
plains, and the Tamor is also said to have trans-nivoan affluents, 
but all the others rise on the southern slope of tho Himalaya, 
and unite within the hiUs at Vardha-Kshetra above Ndthpur. Tho 
subordina-te systems of the Ganges basin thus appear to ho strongly 
characterised by a common origin vrithin an area hounded on the 
north by the ghat-line, and on the west and oast by well-marked 
groups of cuhmnatiug peaks, whence ridges descend and foi'm the 
water-parting between successive systems. 

basin, J. A. S., Ben., XVIIl., 761. *2m, 
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The BralimapEtra basin in its fnll extent has not been exploredj 
but sufficient evidence has been collected by 
Bralimaputra basin. recent travellers to show that from the water- 

parting between tbe sources of the Brahmaputra and the Indus^ the 
northern water-parting of the former river continues in a range of 
lofty peaks on its left bank to the bend towards the south, by which 
it reaches the plains of India. This range has a direction south-east, 
and to the west of the 86th meridian is sufficiently distant from the 
Brahmaputra to allow of such affluents as the Chachu and the Charta 
rivers. About the 86th meridian, a line of peaks culminating in the 
Target La stretch in a north-easterly direction to the Gyakharma 
group of peaks, south-east of the Kyaring-cho or Kyaring lake, one 
of the sources of the Nak-chu-kha. The drainage of the southern 
slope of the range is sent by the Dumphu-chu into the Kyaring lake, 
so that the northern water-parting of the Brahmaputra must here 
approach much closer to the river and run in a south-easterly direc¬ 
tion. On the 89th meridian, it descends as low as the 30th parallel 
in the Shiang Lahu range, which appears to be connected with the 
great Ninjin-thangla range of snowy peaks to the south of the J4ng 
Namcho or Tengri-Nor lake with a trend to the north-east, for it 
drives the head-waters of the Ki-chu or Lhasa river from its southern 

O 

slope, as well as other important streams further east, regarding 
which our information is still very imperfect. To the north-east w'e 
find the Nak-chu-kha or Hota Sanpo, a large river that issues from 
the Chargut lake about north latitude 32° and east longitude 89°, 
and flows eastward, having its drainage area on the south, bounded 
by the w’ater-parting between it and the Brahmaputra basin. This 
great river takes a bend to the south, and according to one of the 
Pandit explorers,^ flows by Tsiamdo on the road from Lhasa to 
Bathang, and thence through Amdu to China, under the names 
Machu and Konkong. These names would connect it with the Yang- 
tse, but if it flows by Tsiamdo it shonld^be one of the branches of the 
Lan-Tsang, the name of the upper portion of the Mekong or Kam- 
bodia river. Des Godins notes that the Ku-Tse or Lu-Tse is known 
as the Ngen-kio in Tibet, a name which may perhaps be referred to 

^ G. T. S. Rep,, 1873-^0, p. 63. A.t7i€i^UM<yf the ITtli April, 1880, annouiiees. 
tbe arrival of ColoBel Prejevalsky at Nak-chu-kha, ahont twelve marches north of 
Lliasa, and we shall doubtless obtain some solution of the problem coanectai 
with this rlTer from this gi*eat traveller. 
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the Kdk-chuj and it would then be the head-waters of the Salweeny 
whilst others claim it as the source of the Ira wadi. All that can, 
therefore, he said is that there is a great river in eastern Tibet, 
between which and the Brahmaputra is am unexplored tract of 
country, and within it will be found the eastern water-parting of 
the Brahmaputra. So far as we may conjecture from the imperfect 
materials at our command, the range that forms the northern water- 
parting of the Brahmaputra takes a sudden bend southwards 
between the 96th and 97th meridians along the right bank of the 
Lu-Tse. Thence one branch proceeds westwards in the Patkoi 
range, and another southwards, between the Irawadi and Salween. 
To the south, the water-parting follows the crest of the Patkoi 
range, and is continued westwards in the Manipur, LushW, and 
Chittagong hills, where it separates the southern affluents of 
the Brahmaputra from those of the Barmese systems. To the 
west, the water-parting is conterminous with that of the Q-anges 
basin. Mr. Saunders estimates the course of the Brahmaputra 
at 1,800 miles, and the area of its basin at 361,000 square 
miles. 

Following the systems that carry off the drainage from the south- 
Subordinate systems of ®rn slopes of the Himalaya and join the Brah- 
the Brahmaputra basin, maputra in its courso through the plains, we 
trace much the same regularity found in the subordinate systems of 
the Ganges basin further west. The Tlsta system of Sikkim is 
bounded on the west by a ridge descending from the Kanchinjinga 
group of peaks, and on the east by a similar ridge from the Ohumaldri 
group that also forms the eastern boundary of Sikkim. The alpine 
rivers of this system in order from west to east are the Bfiri Ranjft, 
Batong, Lachen, Lachung, and Rang-chu, and all unite within the 
hihs above Kahngpong to &e east of Darjiling. The alpine basin 
of the Tarsa-Qangadhar system extends from the Chumal4ri group 
on file west to the ridge descending some fifteen miles east of the 
90th meridian in the 28th parallel, and which separates the waters 
of the affluents of the Tarsa from those of the Man&s system. The 
rivers of this alpine basin from west to east are the Ammo, Dor, 
Par, Wang, Ma, Pachu, and Tanchu, which unite within the hills 
to form the Tarsa and the Gangadhar tributaries of the Brahmaputra. 
Further east comes the Man4s system, of which the western water- 
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parting is eonterminoiis with that of the Tarsa-G-angadhar system. 
On the east^ it is bounded by a ridge de'Scending from the group of 
snowy peaks to the west of the Karkang pass crossed by the Pandit 
cm the TAw4ng route in 1873, and for its alpine feeders has the 
Mati^ Manas, Kura, Lhopra, and TdwAng streams, which apparently 
also unite within the verge of the mountains to form the Manis. 
Eastwards lies the Subansiri system between the Manis and the 
Dihong. The Sikang-chu, which rises to the south of the Karkang 
pass, probably forms one of its sources, but the remainder lie within 
the wild country of the Abors and have not yet been explored. The 
southern affluents of the Brahmaputra during its course through 
the valley of Asam are not so important, and may be divided into 
two classes—those which carry the drainage of the northern slope 
of the hills inhabited by the Singpho, Aror, and Kaga tribes, 
and fall directly into the Brahmaputra, and those which cjarry 
tibe drainage of the northern slope of the hills of the Lush4i 
country and hill Tipura and of the southern slopes of the Jaintiya, 
Khasiya^ and G^o hills to the Megna, which joins the Brahma¬ 
putra below Dakka. To the former class belong the Dihing, 
Disung, Southern Dhansiri, and Kopili, and to the latter the 
Barak, Siirma, and Dhmi.^ To the extreme east of the A^m 
valley is a snowy range from which i^ues the Lohit or Brahmakund 
river that gives its name to the Brahmaputra; but geographer 
have applied the same name to the great river flowing by Lh^a, 
and which the best authorities identify with the Dihong that 
joins the Lohit in the upper valley of Asam. The more general 
name of the Brahmaputra, in the upper portion of its course, 
seems to be ^ Tsanpo ’ or ^ Sanpo,’ meaning ^ the river ’ or ^ the 
great river,’ used like ^ Ganga ’ in the plains and ^ Kiang ’ in 
China. In As^m, the name varies with the tribe inhabiting its 
banks or those of its tributaries, so that the designation ^Brahma¬ 
putra,’ to express the entire course of the river from its source to 
the north of Kumaon to its junction with the Ganges, must be 
consider^ a convenient device of geographers, and not a term 
based on received usage. We have seen that at its junction with 

^ Any fnrtlier discussion of the systems of the As&n Talley would be ont of 
place here; they are sufficiently described in the As^ Gazetteer, to wMch the raider 
in search of further Information on this subject is referred. 
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the Lohit, the Brahmaputra ih callod tho Dihoiijf.* Kant of (his 
junction, the Lohit receives a tributary from tin* north, caih'd (he 
Dibong, and on the south another called (he Dihing, and again 
one called the Disung. Much confusion luis n»sulted in Asfmi 
geography from not remomboring that all t!u>s<' names ndin* to 
ditferent rivers.^ 


We have already noticed the division of Tilxd into the ensteni, 

western, and central nrovinees. It is called 

Tibet ^ * 

Si-tsang by tho (JInno««', iiikI h nlso kno\\u 
under the names Tn-pu andMu-tu, or Upp<T anci Lowct Tiboh From 
the accounts of the eastern provineem tbo writingH of Klaproth, Hue, 
Blakeston, Cooper, Des Godina, and Gill, W(^ ntay aaanino that tbe^ 
drainage to the east of the 96th meridian hna a aoutliorly din^dion, 
and that the general conditions rosomblo much thoac^ furtluo* 
Pengshan on the Yang-tse in wostorn B 7 .-clmc'n is l,fdK) fcid nbt^vo 
the leyel of the sea. At Ohing-tu, Home Hcvcnty inilcH dm* ntulh of 
Pengshan, Cooper, in March, found tho fiolda in ihe^ lunghbonrluiod 
occupied by luxuriant crops of wheat, barl(*y, HUgnream*, and opium, 
the latter of which demands a climate similar to that of tht^ plainH 
below the Kumaon Himalaya. Tim same traveller (tohwhI 
Yalung and Kinsha branches of the Yang-twe betwetm Ghingtu and 
Bathang, and beyond Tatsion-lu entered KiiHiern Tibc*!, wlu'n’s yaks 
are used in the carrying trade and a more alpint% diinaf e in met with. 
Bathang on the west has much the same positiem with n*Hp<H*t to tlu^ 
demt^ higWand to the north that Ohingtn has on tlu^ (mst, hot 
a degree of latitude more to the south than Chinirtu ; m tlint frcmi 


the meridian of Bathang, the range dividing tln^ Tibc^tan plateau 
from the plains of China seems to take a north»eaHterly dtretditau 
"^e feeders of the Yang-tse and other riverB find their way tlirough 
range by a series of gorges similar to that of the Diliong 
er west. Between the Yang-tse and tho Dihong, we have two 
^ the continuation of the Hanne» iwhI 

Amost, aarocate for tho Bubannirl; FrogH. II. iL H., 

iwrhapsiiiow'iliat omployed by lioutcniant Ilarniim 

Wnd and that tlie 

Babaadjii Th^o@brecfeT^t ^ water-ftbed iat tho 

the SanpoisMr. E UordoTi Xmwadi as tho true eoniinoation of 

The trsfe wlxime W iUustraited iJfh ^ on tho Inumdti^ 

maps of Tibet aod the orogmplu- 

mapofiadia, See together with a hyetogmphical 

Peal s obeervations on Asto nomendaturo ill jXb; Beu. 
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fiTeat rivers, tlie Lan-tsaiig identifiecl v'itli the Mekong or river of 
IvambodiR; and the Lii-tse or upper course of the Salween. Father 
Des Godins informs us that the Mekono* has its orio-in in about 33® 
to 34® north latitude in the mountains south of Koko-Nor, and the 
Lu-tse further west is known as the Ngen-kio in Tibet; but whether 
tliis name is to be regraded as one with the 27ak-c^hu-kha of the 
Pandit explorer is left to future travellers to decide. 

Turning now’- to the upper portions of central and western Tibet, 
\ve find from the Pandit explorations that the drainage to the north 
of the northern water-parting of the upper portions of both the 
Indus and the Brahmaputra flow's into a number of lakes. East of 
the 84tli meridian, these lakes appear to be connected the one with 
the other, and eventually with the great river Nak-chu-kha, w'hich 
has an easterly direction in the upper part of its course and finds a 
southern outlet in one of the great rivers to the east of the Dihong. 
From the Pangong lake on the w'est to the Lonkor Cho between the 
<S3rd and 84th meridians on the east, the drainage is collected in a 
series of depressioiivS without any outlet, each of which is the centre 
of a subordinate minor system of its own. We do not know of 
any considerable stream proceeding northwards or w’^estwards from 
this tract. This lake-system is a characteristic feature of the 
orography of north-w^estern Tibet. The w^aters of these lakes are 
generally brackish and the margins exhibit expanses of salt-marsh. 
Streams of fresh w'ater are found, but in their course tow’ards the 
lakes these rapidly become brackish, and in the end little influence 
the quality of the lake-water itself. According to the Pandit, the 
country to the north of Garge and Garchethol is a great uninhabited 
plain.^ It wais formerly customary to travel in a north-iiorth-w'esterly 
direction from Thok Daurakpa^ for some twenty days to the range 
overlooking the Gobi plain in w^hich the commercial entrepot I7^ri 
Tharu lay.^ A twm months’ journey from Thok Daurakpa to the 

^ Called Jung Pliayil Puyil, meaning literally “ tlie desert country in which the 
father and son have wandered/’ from a tradition that two men had entered it and 
died there from want of water. G. T. S. Rep., 1873-75, p. 55. ^ In about 85° 8' 

east longitude, and 32° 7' north latitude. ® Trotter suggests that Nari Thdru 

occupies a position at the foot of the northern honndary ridge of the Tibetan plateau, 
similar to that held by Polu and Sorghak, and that the stream passing Nari Thhru 
may be the same that passes by Charciiand. Prejevalsky (p. 76) says that Charchen 
is situate about 200 miles to the south-west of Chargalik on a river of the same 
name. Hence it is a ten days’ journey to the oasis of Nai (900 houses), and three 
days further to Kiria. The position and distance of Nai would suit the Pandit’s 
description of Nilri Tharu, 
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north-east brought the traveller to Ajan, also a co.nni<.ivinI <•<>,.Ins' 
This road lay throughout over an oxtonsivc plain ; no Iarg(> ni.nin- 
tains were seen and no streams were crossed. Drinking-water was 
obtained from a number of fresh-water lakes mostly d<‘itend<mi. on 
the rainfaU for their supply. From these imports w<^ learn that, 
northern Tibet is a plateau of great elevation witliout inlial)itants 
and possessed of few streams. 

As we approach the west, the boundary ranges tliat support IIk) 
Tibetan plateau betw’cen them on tin' north 
Ix>b-Nor basin. gradually incline towards <'ach 

other, so that westwards of the Pangong lake tlu^ are litih' mor(» 
than fifty miles apart.* Here we find the water-parting of I lit' Indus 
and Lob-Hor systems in the elevated Dipsang plain, which attains a 
height of 18,000 feet above the level of the sea near tln^ Kiirakoram 
pass (18,550 feet). From the Ktirakoram pass on the north flows 
a feeder of the Yarkand river, and from the east, an afiliK'iit of th«« 
pT^ralrgsb river, both of which belong to the Lob-Nor system. On 
the south-east, only eleven miles from the pass, the Duulat-heguldi 
encamping ground is close to one of tlie fixiders of the Niihra branch 
of the Shayok river that belongs to the Indus syst('m. In oiu' case 
the waters lose themselves in the Gobi desert, and in th(( other tlu'y 
reach the Indian Ocean at Kar&chi. If tho statements of Kostc'iiko 


and Severtsof be accepted, we have here in tho west an analogue of 
the arrangement that has been described as characteristic, of all f he 
liver-systems along the southern face of the Himalaya b('t.W(H'n t he 
Jumna and the Brahmaputra. The alpine basin of the Ymnanyhr 
les between two great groups of peaks, some thirty miles a part. 
(hi the south-east of the YamanyAr is the T&gharma group, 
of which the Muzt&gh-Ata® peak attains an elevation of ‘iSiIhbO 
feet above the level of the sea. On the north-west thci'c is a 
arnilar group, of which the Tfeh-halik peak reaches an elevation of* 
22,500 feet. The Yamanydr collects its waters in an elevated ^'alh^y 


, > On approaebing Ajan, a bare locky range is passed and the town is omndm I by 

Sokp®, wio pTocHxe tiieir com and flour from Kokod and Karka, a lai'M nioruiH^t^rV 
some to or twelve days journey beyond the borders of their cfumtrv. Trol (t*V 
that Hes between Lob-Nor and Bloko-Nor, and that Ajan Ih tain 

wto the M^si of UspensM ; but both of these identifications require c.ortflrruat uan 

SbaMduHab (11,780 feet) on the virg ■ etc a s 
of Y&kand IS a distance by road of 78 miles, and from tbo same to ( m X c 


on the south IS 83 mileSj and to Leb on the Indus, 163 miles 
iee-monntain»,* ’ 


' Futiier of 
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between these groups and the water-parting range on the west, 
which is known variously as the T%harma plain or plain of the 
Kichik Kara-kul.^ The groups themselves are in advance of the 
water-parting range and are connected with it by transverse ridges* 
That on the south connects the Muztagh-Ata group near the Kok 
Mainak pass with the water-parting range^ west of the Neza-tash 
passj while that on the north has not yet been accurately defined* 
Spurs from the groups descend northwards towards the plains and 
effectually divide the waters of the Yamanyar from those of the 
Kashgar-darya on the w^est and from those of the Yiirkand river on 
the east. It has generally been supposed® that these two groups of 
peaks belonged to a great meridional range ; but Severtsof^ who has 
had recently exceptional means for obtaining an accurate estimate 
of its character^ distinctly states that these two peaks w^ere sup¬ 
posed to be connected by a continuous range^ while the real fact is 
that each is respectively the highest point of separate small high 
mountain knots capped with eternal snow*” We have^ therefore^ in 
the w^est also an apparent snowy chain of mountains as seen from 
the plains^ but which on closer examination resolves itself into* 
groups of snowy peaks in advance of the water-parting range from 
which they are divided by an elevated valley. This valley gives 
rise to a river that makes a way for itself between the boundary 
groups to the plains below, while the groups themselves are con¬ 
nected by transverse ridges with the line of water-parting. A 
ridge from Muztagh-Ata to Yangi Hissar separates the drainage of 
the northern slope from that of the Kinkol river on the east, and a 
second ridge follows at some distance the left bank of the 
Yamanyar which shortly after its issue from the mountains is ab-^ 
sorbed in artificial branches or canals lor irrigation, purposes. The 
whole system is a remarkable illustration of Hodgson’s formula for 
the river-systems of the eastern Himalaya. 

The alpine affluents of the Yarkand river known as the Sarikol 
and Zarafshan rivers also illustrate the unit- 
Oxiis basin. ising principle* observed elsewhere. They 

1 Lesser Kara-lail or ‘ black lake.’ The two groups form a part of 

Hayward’s meridional Kizil-Art range, the existence of which was supported 
by Shaw and Trotter and denied by Fedchcnko, who considered the phenomenon 
described by Hayward as merely representing the terminal butt ends of parallel 
ranges belonging to the Pamir plateau. Kostenko, however, maintained it to be a 
great mountain range. Views of the Mnztagb-Ata peak and the Karikol valley are* 
given by Gordon in his ^ Eoof of the World*’ 



76 


HIMi^LAYAN DISIRIOTS 


are separated from each od.cr by the Kan.lar ran;,m, Yd.u-h .IcMam.ls 
in a north-easterly direction from the water-pariin^ ran^.(> to the 
south, and terminates where the Sarikol and ZaraMnin unite their 
■waters within the outer range of hills to the north. 1 he ()\us sys¬ 
tem further gives an example of another (»f the eharac-teiisf ie leatures 
of the Himalayan river-systems. Tlu^ water-parting follows tlu' line 

ofthe Hindu Kmsh from the pass near Bamian totin' Barogliil [>ass, 

and thence follows the Phnir range to the gr<‘at('r Kara-knI. 'I’lie 
heightofthe water-parting on the Baroghil plain has I leeii estimated liy 

Captain Biddulph at about 12,000 feet. The Mullah slates that in 
traversing it for a distance of five miles tln'ri' was no npiii'e<‘iaiil<> 
rise or fall, and further it is said that from a point oiu'-und-a-lndf 
miles short of the crest, the difference in height, did n()t appear to 
be more than two hundred feet. The Baihad lu'iid of the I’anjiih 
branch of the Oxus is not more than two mihss distant from tin> 
Gez-kul or Oi-kul, the longest source of the Aksii hraneli of the 
same river known as the Murghdh. The principal source of llm 
western head of the Panjah branch of the 0.\us in Whmd's V'icturiii 
lake is but twelve miles distant from the wat(‘r-|tar(ing hetwi'cu it 
and another branch of the Aksu. Bo little is his wat('r-parling 
marked by any defined physical feature that it was only after 
some difficulty that Trotter discovered it at a height of '120 
feet above the level of lake Victoria. There is also reason to 


believe that the greater K&rarkul once gave off at oiui end a feeder 
to Ihe K^hg^xiarya of the Lob-Nor system, and at tlu' other a 
feeder to the Oxus. We have already seen that it is lad a little 
difference in perpendicnlar height that determines iIk, drainage 
betweenfiieSatlaj and Kam^li and between the Nuhra branch of tin* 
Shayok mid ■the Karakash, so tliat where rivews have llu^ir sources in 


these elevated areas it may be generally stated that a slight inetpia lit y 
in ihe surface, such as it is not possible to doliueate on any ordinary 
map, is sufficient to determine the course of springs iido ehnnucls 
that have a very remote debouche one from the otluw in tlie |,la ns. 
The terns trougb, channel, basin arc in such ca,ses oficai misleading. 
Hor are the bounding ranges in those elevated regions marki'd willi 
such well-defined characters as are met with elsc'wluwc. The great 
P&mk is divided from the Alichfir Pa.m'r on the west by „ ran-c 
having an average elevation of only 3,000 foot above the level ol’t h<. 
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Victoria lake^ and from the little Pamir by a similar range averag¬ 
ing about 2j000 feet above the same level. The direction of the 
rivers depends^ therefore^ on the influence of much less relatively 
important masses of matter than are to be found at lower levels. 
The slight difierence in level that determines the course of the 
head-streams of the K4rakash and Yarkand rivers on the Dip- 
sang plains, is sufScient to divert the former from their normal 
direction and drive them directly against the Knen-lun range, 
where, finding a fiiult in the wall, they work their way through 
to^wards the plains. Tlie influence of the law of gravity and the me¬ 
chanical and chemical changes wrought by water are the sufficient 
causes for every form of river channel that is met with, and it is 
to their ceaseless action that even the stupendous gorges of the 
Indus, the Satlaj, and the Brahmaputra, are due. 

HaAdng concluded our review^ of the nver-basins and their 
-r,, . ^ relations to each other, w'e shall now pro- 

ceed to examine the different parts of the 
area under our consideration. The great plain of Hindustan 
which first claims our notice is a vast flat extending with an 
almost unbroken surface along the foot of the Himalayan slope from 
the upper Indus to the Bay of Bengal. Its direction is from north¬ 
west to south-east over a distance of nearly 1,500 miles, and having 
an area, including its western branch along the Indus and its eastern 
prolongation into Asam, of about 500,000 square miles. On the 
Indus plain w^est it has its greatest development stretch¬ 

ing along the Indus from the foot of the 
mountains to the sea, from north-east to south-east for a length of 
750 miles. Its breadth from the Arvali hills to those west of the 
Indus is about 400 miles. The Arvali hills run in a noidh-easterly 
direction from the peninsula of Kathiawar until they lose themselves 
in the plain near Delili. From this point they run in a south-east¬ 
erly direction connecting with the Vindhyas, and in both cases con¬ 
stitute the abutments of the elevated plateau of Central India. They 
thus form two sides of a triangle with its apex towards the north, 
where it separates the Indus plain from that of the Ganges. The 
general slope of the Indus plain is south-west, with, as we have seen, 
a slight depression towards the south, until the influence of the north¬ 
ern slope of the Arvalis is felt, when it gradually rises again. Taking 
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a line along the Indus/ we have Sehwan, 117 feet above the level of 
£tie sea ; Shikarpur^ 199 feet; Dehra Ghazi KMn^ 395 feet ; Sc^gra., 
on ihe eastern bank of the Indus, opposite Dehra Isin^il Khan, 6C)(> 
feet; and Khairabad, opposite K^mUgh, 750 feet. Following tlie 
32nd parallel from west to east, we have Sandi on the left bank of* 
the Indus, 629 feet above the level of the sea ; Lodri, on the left 
bank of the 0hm4b, 657 feet; and Eamdas, on the left bank of the 
Eavi, 796 feet: further east, we enter the hills. Following* the 
30th parallel we find Mare on the 71st meindian, with an elevation 
of 386 feet; Kiir Sh^ on the 73rd meridian, 482 feet; and Pukka 
Sariwa^ on the 75th meridian, 698 feet. The perfect uniformity of 
the surface is broken in the north-west by the small talde-lancl bc*- 
tween the Indus and the Jhilam, of which the salt range^ forms iho 
abutment. These hills at the Sakesir station of the survey in tins 
Jhilam district rise to a height of 4,994 feet above the hwel of i.In? 
sea. They extend from Khairabad on the Indus to the Jhilam op¬ 
posite Chilianwdla, and thence those forming the eastern flank of t lu^ 
table-land as well as a subsidiary range to the east of the Jhilam i-nrn 
abruptly north-east and connect with the outer ranges of the Ifimu- 
laya near Bhimbar (1,200 feet). Tlie table-land itself is S(dtlom 
more lian two or three hundred feet above the general level ol* th (5 
plain, and presents an undulating though tolerably even surfaces bro¬ 
ken occasionally by ridges 'which attain a height of from two to thr(M> 
thousand feet. 


The Indus plain along the foot of the hills is sufficiently wai.ertMf, 

laaiaa teerfc ^ south at any distaitcio 

from the rivers cultivation on an extemb^l 


sc^e is only possihle when the scanty rainfall can be aithnl by 
ariificial irrigation. The latter tract known as the groat ladian 
desert stretches through Bhatidna, Bikanfr, and Bah^iwalpnr intu 
Sind- Tradition tells us that in former time it was a feriihii ami 
populous country studded with numerous cities and towns and 
inhabited by prosperous and civilised tribes. A recent writer* 
states fhat ^^ihere is nothing in history to show that the rivers (of 
iMs tract) ever contained much more water than they do now. 
Some diminution in their volume may have taken place during th(>r 


^ records of tlie Great Trigonometrical Bur¬ 
s'., Wj, ^ 
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lapse of ageSj from changes in the lower Himalayan range^ as well 
as from the destruction of forests and increase of irrigation. There 
is no doubt also a tendency to the obliteration of the lower part of 
their course; partly by the drift of sand and dust from the desert; 
and partly by the deposit of the silt brought down by the streams 
themselves, owing to the absence of the great river by which it 
would have been carried off to the sea.” Between the Sarasvati 
and the Satlaj are a series of broad channels, most of them a mile in 
widths of which those to the west appear to terminate in the valley of 
the Satlaj, while those to the east, which are also the more ancient, 
lead to the channel of the lost river Hakra or Sotra.^ The Kaggar 
now runs in an old bed of the Satlaj and was formerly an affluent 
of that river. The change may have taken place owing to some 
great cataclysm^ which formed a new bed for the river and left the 
old one for its tributaries on the east, and there is much to be said 
in favour of the identification of the Sotra channel with this old bed. 
At the present day the water-level in wells in this tract is excessively 
low, being often so deep as three hundred feet from the surface. As 
the water when procured is often brackish, it is a matter of wonder 
that people are found to inhabit this country which long ago receiv¬ 
ed the name of Marusthali, ^ the region of death.’ 

The Grangetic plain extends from the debouche of the Jumna 

^ , . from the hills to the head of the delta of the 

Gangetic plain. i i 

Granges, and lies between the great bend of 

the Himalaya and the north-eastern slope of the table-land of Central 

India, which here has a general elevation of about one thousand feet 

above the plain. The breadth of the plain varies from about two 

hundred miles at Agra to about one hundred miles at Eajmahal. 

The direction is to the south-east, but to the east of the Granges the 

courses of the rivers exhibit more southing. A general idea of the 

fall in height along the course of the Granges may be obtained from 

the following figures: Saharanpur, 903 feet above the level of the 

sea ; Meerut, 735 feet; Aligarh, 610 feet; Agra, 516 feet; Cawn- 

pore, 517 feet; Allahabad, 315 feet; Benares, 255 feet; Patna, 174 

feet; Bhagalpur, 159 feet; and Bardwan, 97 feet.^ Cross sections 

^ Said to Rave dried up in the thirteenth century. ^ Like that of 1762, 

when, according to Gener^ Cunningham, the riyer was dammed up by a landslip in 
the hills-and rose some four hundrSl feet before the barrier gave way. A similar 
cataclysm occurred on the Indus. * From G, T, jS. tables. 
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f;|lo^v little difference in height at, any point. llhatinira, hel-.w 
Mohan, at the entrance to the principal pas.s into the Dchra l>nn, is 
9;)4 feet above the level of the sea. Following <aist wards the lino 
along the foot of the hills, wo have Hardwar, 1,01 (>; Najibalani 
860; Barhapura, 910 ; Kashipnr, 750; Bilahri, 760 ; Sig.'iuli in 
Grorakhpur, 300; Madanpur in Tirhut, 2,10; and 7\nnia, 218 li'ct. 
Noting these figures on any good map and following iim course 
of the rivers, a sufficiently correct idea of llu'geni-ral slope of 
the Gangetic plain will be obtained. At the t(>rinina(ion id' tin- 
hills near Eajmahal, the plain once more exjiands largdy to the 
south and again presents an uninterrupted surfaci' from tin* moun¬ 
tains to the sea. The length of this section is about .■|.‘>0 mile.>., 
and its breadth from Eajmahal to the Brahmaputra about loll 
miles, but increasing to about 300 miles along the coa.'.t .at the 
head of the Bay of Bengal. The height vaih's I'rom 100 fi'ct, tin* 
level of the river Mahanadi at Malda,® to 75 lei't at dt'linghi, tin* 
head of the Hugh branch of the Ganges,* and 31 le(>t at Ghinsnrali. 
The Howrah station bench-mark is but 18'2 fec't above ilie level ol‘ 
the sea.* These portions of the great plain, often t hougli not very 
appropriately called the valley of the Gangevs, arcs iutiers('(dt'<l by tin* 
countless tributaries of that river and are nndtn- the full inllneiie*' of 


the periodical rains. They therefore, as might be exjieettal, eoni- 
prise the richest, the most populous, and the most eiviliseil dislri<'ls 
of India, and in these respects form a striking contrast, to tin- vv(>,st- 
em parts along the Indus which are doomed to p<wpetual sterility, 
not from any natural deficiency in the quality of the soil, but only 
from the great aridity of the climate. This barroniKvsa is no doubt, 
in a great measure, due to the relative j)osition of tlii' Indus plain 
to the higher ground around it and to the prevailing winds ; matler.H 
which, at first sight, appear to be of little importiincci, Imt which 
are the efficient causes of the extremely dry climate that it pos,s(>ss('.s. 
Flnviatile action in erosion and deposition, productive of the allu¬ 
vion and diluvium, terms so well known in the settlement records of 
these provinces, has clearly directed the course of the rivers in the 
great Gangetic plain. Mr. Fergnsson, in an article quoted by <be 
authors* of the ‘Manual of the Geology of India,’ shows tluit the 


1 wlSr*" SigauU from Kirlqmtriok. 

Fnnsep. ^ ^ 52 ; m sc. Till,, 186G, ^ .j 
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rivers of the Ganges delta oscillate in curves, the extent of which 
is directly pi'oportional to the quantity of water flowing down their 
channels. Thus, the oscillations of the Ganges between Mungir and 
Eajmahal average 9^ miles, and between Allahabad and Chunar, 
only 3*7 miles in length. Further, when a great river runs through 
a lo\v country, its course is considerably stayed by the sluggish 
expanses of stationary water generally termed jliils in Bengal, and it 
is thus compelled to deposit its silt along its banks. Hence arises 
the phenomenon of a river passing through a country between 
banks that are higher than the adjacent alluvial flats, and the gra¬ 
dual increase of the banks until the stream makes its way through " 
them to some lower level. Mr. Fergusson estimates that w^hen the 
slope of a river bed falls to less than six inches in a mile, a denuding 
river will be converted into a depositing river, and as the deposit 
commences at the bottom of the slope, the change proceeds iip- 
sti’eam. Moreover, since the Ganges receives its more consider¬ 
able affluents from the north, the left bank gradually increases 
and drives the main stream more and more towards the table-land 
of Central India, and makes the point of confluence of its affluents 
continually move upwards. This tendency is well marked in 
the Jumna in the Mainpuri district, where the old silted-up bed is 
locally known as the hliagna,'^ In the Tarai below Kumaon the same 
law prevails, and streams that in the upper portion of their course are 
denuding rivers in the lower portion where the check in slope 
occurs deposit their silt, form jhils, and continually change their 
courses like the rivers of the Gangetic delta. 

The Asam valley forms a narrow prolongation of the eastern 
extremity of the plain, partaking more, 
Asam valley. however, of the nature of a simple river valley 

liable to annual floods. It has a length of about 300 miles with a 
breadth of thirty to forty miles, widening at its junction with the 

1 GaK. IV., 478. The old bed in f>ali-h’an,pur is called the Budhi Jumna,— Ihid^ 
II., MO. Remains have been found in the Jumna alluvion near Allahabad.—J. A. S., 
Ben., in., 302, 529 : I V., 2G2, &c. Wilford also notices the discovery of bones of 
men and animals in the Ganges alluvion near Benares about a furlong from its 
present bed at ninety-five feet from the surface and tliirty feet below the level of 
the present bed. He says the human bones were entire, but those of quadrupeds 
were broken and bore evident marks of their having Ijeen cut with a sharp instru¬ 
ment He found no marine deposits at over 105 feet when the water-bearing strata 
was reached.—^As. Res., VIII., 294. He has also noticed the fact that the point of 
junction of the Kosi with the Ganges had moved up from Nawabganj opposite Riij- 
inahal some twenty-five miles. 


11 
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Gangetic delta. It is shut in on all sides, except tlio wosl., l)y 
mountains. The characteristic of a sudden and total change along 
a definite line at the foot of the mountains from a broken hilly sur¬ 
face to an absolute flat, which holds good throughout the other parts 
of the plain, here no longer prevails. We frequently see small iso¬ 
lated hills standing out like islands from the general level .surface, a 
phenomenon observable on a smaller scale where the Vindbyan range 
mingles with the plain. From Sadiya, which is 440 feed above 
the level of tlie sea, the fall is gentle to Grauhati, which is p1a.C(xl at 
163 feet, and Goalpara, which is 150 feet.^ Taking a line along the 
foot of the hills, we have Titaliya, 330 feet; llajhat at the foot of t he 
Tiffls near Buxa, 220 feet; and the shition at the foot of the hills 
below Diw4ngiri, 670 feet: figures’* which show a more sudden 
descent than those at similar positions under the western Ilimalaya. 

We shall now return to the plain between the Jumna and the 
Sarda, and more particularly to that T>art 
whicli lies immediately below tlie Toot of tlio 
Kumaon hills. We find there a narrow belt of country uHuaily 
covered with forest and remarkable for the entire absence of wattn*, a 
phenomenon eminently characteristic of this tract. The great riv(n*s 
preserve their course with some diminution in their volume, but all 
the minor streams that have their origin in the lower hills on enter¬ 
ing this belt soon lose themselves in the shingly deposit that consti¬ 
tutes the substratum. In time of flood, however, they often preserve 
a visible stream throughout their course, but this appearance lasts 
only so long as the cause exists. This belt of watc'rless forest Ijind 


is caled the Bh4bar or ukhar bhumi (waterless forest) under 
Kumaon, and has a breadth of from five to fifteen miles. Though 
no stream or spring exists, the Bhabar is clothed with a magnificent 
forest finding its nourishment in the few feet of alluvial tuatter 
that reste on the boulder and shingle deposit below.^ To the 


^ These figures are from the Great Tiigonometrical Survey records, wlu'ch make 
Dihrugarh, feet above the level of the sea; Sibsagar, 819 feet; and Baratnak 
T^pur, 256 feet. ^ First from Hooker, two last from Pemberlou!! 

^ These descriptions are chiefly based on Herbeit’s report; and on an article 
m Kumaon and CrarkwaV by Mr. (now Sir Jolm) Rtvachev, 
Stewart notes that he can find no definite statement as to tho 
breadth o£ the tract known as Bhabar and Tarsii to the east of Pikkim but Hooker 
menrtoM exp^sly that there it ranges from 8 to 12 miles in width ; Kirknatriok 
and Hoffmeister coincide m making ite breadth opposite Nep^i about 1(T or 12 
miles, and tetween the Sarda andBamganga it ranges from 20 to 30 miles fnlliua- 
to h or . Kules abreast of Garhwal and disappearing to the west of tho Jumna, ** 
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south of the Bhabar, the character of the country changes into a 
swamp devoid of trees and intersected by sluggish streams that rise 
from unhealthy morasses. This tract is 
included with the Bhabar between the 
Ganges and the Phika under the general term ban or jungle. 
East of the Phika under Kumaon, where it apparently attains its 
maximum breadth, it is known as the Tarai, and under Nepal as 
the Tarjani, wdth some specific addition as Morang, &c. It lies 
between the forest belt and the cultivated plains, with an average 
breadth of about ten miles under Kumaon, though varying much 
in dilferent parts. Thus we have between the plains proper 
under Kumaon and the foot of the hills twm distinct belts of 
country, each about ten to fifteen miles broad, known as the 
Tarai and the Bhabar. The Tarai is characterised by the presence 
of reeds and grasses showing the marshy nature of the ground. 
The streams carry off only a poi'tion of the superfluous moisture 
and sluggishly run in tortuous channels, doubling back con¬ 
stantly in their course. The soil consists of moist alluvial mat¬ 
ter without a sign of rock either in fragments or in site. In the 
Bhabar, on the other hand, no water lises from the ground. Through¬ 
out its whole extent not a single spring nor any water can be seen, 
except occasionally where one of the larger rivers takes its course. 
In the rainy season alone torrents cut into the ground, and the chan¬ 
nels thus formed exliibit characteristic sections of this remarkable 
tract. We then find that there is but a thin covering of alluvial soil 
on a vast diy bed of boulders and of shingle, through which all rain 
that falls sinks rapidly, and which absorbs in the same way all the 
minor streams of the outer ranges. Instead of reeds aud grasses, 
we have here all the magnificence usually attributed to oriental 
forest scenery. Gigantic haldiis fAdma cordifolia) and khairs 
(Acacia catechu) rear their heads above a tangled undergrowth of 
creepers and thorn-bushes ^vhich present a barrier to progress that 
an elephant alone can surmount. Towards the hills we find the sdV- 
(SJiorea rohusta J, and in Kota great groves of mangoes, while patches 
of cultivation appear wherever irrigation is practicable. For this 

^ The sal is the characteristic tree of the upper Bhabar wherever it is found. 
Hodgson notes that constant observation has enabled the people of the Tarai to dis¬ 
tinguish the principal belts of the Bhabar from the trees that grow in each. The 
highest is the sal level, the next is the 7t7imr level, and the lowest is the mu (I7al- 
htnujhi sisu) level. 
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purpose^ the streams of the lower hills are turned into artificial chan¬ 
nels before they reach the shingle deposit, and even the lakes in the 
lower hills are dammed up to retain a sufficient supply of water for 
the Bhabar. West of the Kosij however^ there is little cultivation 
or irrigation, and the Bhabar there almost remains untouched by 
the plough. The actual slope of the ground between the Tarai and 
the foot of the hills is considerable, though not apparent to the tra¬ 
veller, except when he observes the rapidity of the current in the irri¬ 
gation channels that line the road by which the Bhabar is crossed. 

Before entering into more detail regarding the Bhabar and Tarai, 
there is yet a third feature characteidstic (yf 
the tract below the Himalaya that must be 
noticed here as intimately connected with the other two, and this is 
the line of hills called the Siwalik^ or sub-Him^layan. Tliose will 
be well known to palceontologists in connection with the rich col¬ 
lection of fossil mammalian bones discovered in them by Dr. Fal¬ 
coner and Colonel Cautley. As a rule, they appear to rise abruptly 
and without any intermediate undulating slope from the apparently 
level surface of the flat country below to heights varying from a few 
hundred to three or four thousand feet. They are composed of sand¬ 
stones and conglomerates, and the dip of the strata is usually towards 
the general mass of the mountains at a low angle. The form of dis¬ 
turbance of the strata is very regular, producing broad normal anti¬ 
clinal flexures, the axis-plane sloping towards the mountains. To¬ 
wards the plains the slope has been weathered out, so that plains- 
wards iiie Siw^iks exhibit a steep face from which rise the highest 
summit of the range, while a long gentle declivity slopes inwards 
and forms a longitudinal shallow valley by meeting the foot of the 
next line of hills. The latter, as a rule, run on a line parallel to the 
Siwaliks, but at a distance of from five to ten miles from them. 


The bottom of this longitudinal depression is, as may be supposed, 
Dfins. means continuous. In some places it 

is cut through by the passage of the streams 

that drain the interior of the mountains ; in others, it is quite obli¬ 
terated by the near approach to each other of the two ranges that 
flank it, and which usually form distinct lines. This is, moreover a 


^ SiTEWala, belonging to Sira 
Mstorians, see *Histo,ry" 


for use of the term ^ Siwaliks’ by Musalmfo 
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structural feature and not due simply to denudation. In the country 
between the Satlaj and the Kali, these valleys are called Duns 
and under Nepal, according to Hodgson, they are called Maris. 
They have been confounded by some writers^ with the Tar6i, which, 
as we have seen, is quite distinct- The lower part of the Duos 
generally appears to be covered with a deposit of boulders and gravel 
that slopes somewhat steeply from the Himalaya towards the Siwa- 
liks, so that the whole bottom of the valley is considerably raised 
above the level of the plain without. In consequence of this eleva¬ 
tion, the outer hills when viewed from the interior of the valley, as 
from Masiiri, present a very insignificant outline. The drainage of 
these valleys usually collects along their longitudinal axis and either 
falls into some of the larger streams that cross them, or less 
frequently finds an independent exit for itself into the plains by a 
sudden bend to the south through a break in the outer range. Owing 
to the considerable elevation of the Duns above the plains down to 
the level of which the drainage finds its way in a very short distance, 
the unconsolidated strata that form the floor of these valleys are 
constantly cut through to a great depth by water-courses. Conse¬ 
quently, the surface, though often presenting an apparent flat for 
several miles together, is frequently broken up into steps which, on 
the whole, are tolerably level, but at different heights, the one 
above the other. This phenomenon is not uncommon, and is 
constantly observed along rivers that are eroding their banks.^ To 
the same causes also are to be attributed the practical impossibility 
of procuring water by means of wells in the Diins, a difficulty 
which mainly arises from the thorough dessication of the gravelly 
soil by the deep drainage. 

We have not sufficient information to state distinctly how far 

the Bhabar extends both east and west alonec 
Extent of the Bliabar, t ^ i tt- t ^ 

the foot of the Himalaya, but the following 

indications would lead us to suppose that this phenomenon is 

inherent in the relations of such a mass as the Himalaya with the 

subjacent plains. Under Nepdl it is called the Jhari or Bhavar, 

and, according to Hodgson,^ extends from the Kali to the Mechi on 

the east with the same general characteristics as under Kumaon. 

^ Somerville's Physical Geography corrected in 7th edition, 1878. ^ physical 

Geography of the Himalaya.—J. A. S., Ben., XYIII., 778. 
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Efishvard of the Tista; iiccording to the same r»haf)ar 

and Tartii do not exhibit the sa.mc parallelism to tlie lin<‘ of llf«» 
Himalaya^ but ^bshow themselves plainwards, Hk(‘ an irregular series 
of salient and re-salient angles resting on the monniains, i )r lilu* 
small insulated plateaus or high undulated plains, surreunded h\ 
both the latter cases by low swampy land analogous to <he Taraid' 
An example of the former is found in tlie [)laieau called the* Parbat. 
Joar on the confines of Asam and IJangpurj which is (‘tHisidf^rably 
elevated; quite insulated, remote from the mount,aius and e«»vered 
with the characteristic tree of the npper Ilhabar. Again, \\e 
have undulating plains, such as those that ot^mr around l>inaj’ptir 
and to the north-west and north-east of Bilig(na, all of wiii<*h may 
be identified with the Bhabar. In all these eases wlu're the del rims 
bed thins out, a moist tract is mot with, ihougli in no vnso so 
marked as to the westward. Herbert^ affirms tlu^ gemu-a! applica¬ 
bility of bis remarks regarding the submoutam^ t.raet, IxGow Kuturum 


to the entire country between the Gang(\s and the Ballaj* and 
Parish"' to the tract further west between the Kailaj ami the lliiis. 
Tliereisno well-defined line dividing the aiva, of swamp from the 
Bhabar proper between the Sarda and tlie Bamgauga. To tlie 
east in the Tallades Bhabar, where the sln^ams staG< the H/uBa. 
directly, there is less Bhdbar, and the swamps that (vxisi, an* not so 
extensive, but at the same time are more fonnidabb^, being oi\on 
surrounded by tangled masses of canebrake. Tlu* nhyaiiiran 
Bhabar also is coanparatively narrow, and it is not until we. emm^ to 
the Chhakhata Bhabar that we get a breadth of cught to twelve* 
miles that lasts until the Phlka river is reaelunl The Tanii exist 
all along tract to the south of, and parull<d to, the Iron, 

the Sarda to the Phika. But west of the Phlka it, loscss its <•!,-.i-u- 
tenstios and can only he traced in fte closeness to the surfiu,,. o'f ihe 
water-Wel .n wells. Westward of the Phika, the Bhuhar or water' 

° Its presence is shown hv <1,,. .,i. 
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of wells^ and similarly the Tarai appears in a line of wells with 
water at from three to six feet from the surface, rumhng parallel 
to and borderinof on the Bhabar. This limitation of both the 
Bhabar and Tarai is conterminous with the commencement of the 
Path Dun, which has detained the greater part of the detritus that 
is elsewhere spread out below over the plains. From the Pliika 
eastwards to the Sarda, where these tracts attain their maximum 
importance, there are no Diins, properly speaking ; for the Kota 
Dun presents no great barrier to the south, and further east the 
Siwaliks are so blended with the outer rann:e that a f^eolooist alone 
can trace their sequence. In this fact, we have an illustration of 
that portion of Hodgson’s theory that gives a narrow extent to the 
Bhabar below the Diins and a broader range where there is no Dun 
to intercept the debris from the hills. The facts that we know 
regarding the Bhabar to the north of the Saharaiipur district^ 
further confirm this deduction. 

In Eastern Turkistan we find a similar phenomenon. Trotter 
The Bhabar in Tarkis- Sagon river, which has its 

source at the eastern foot of the Terek pass, 
after it reaches the plains north of Kalti Ailak wastes away and leaks 
through crevices in the stony ground. The hakim of the latter place 
assured him that wells had been often sunk but proved of no use. 
Trotter wudtes :—This diminution in the size of rivers as they des¬ 
cend is one of the chief characteristics of the country, and occurs in 
all minor streams that have come under my notice. Of course much 
of this is due to irrigation, which necessarily carries off large quan¬ 
tities of water, but the stony soil has also much to answer for ; on 
the other hand, the frequent appearance of large springs giving con¬ 
siderable supplies of water and often issuing from the open plains at 
long distances from the mountains may accoimt in a great measure, 
if not fully, for the water thus lost in its early infancy.” Here we 
have the existence of a Bhabar and Tarai vouched for by competent 
authority in the Yarkand and Kashgar country. The same pheno¬ 
menon, but on a larger scale, 'was found by Prejevalsky to charac¬ 
terise the tract between Korla and Lob-Kor. A belt of country 
about three to four miles wide, consisting of an undulating plain 
covered with a pebbly or gravelly soil and totally devoid of 

1 Gaisettcer, II., 110. 
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vegetation, runs parallel to and at the foot of the Kurugh-t/igli, a 
low waterless and barren range. Beyond this stony margin, whi(‘h 
appears to define the shore-line of an ancient sea, lies the great (l(\s(n’t 
of drift sand amid which salt marshes exist wherever the moisinro 
comes to the surface. The same pebbly plain was found undcn* 
northern slope of the Altyn-tdgh, the north-easterly continuation oi' 
the Kuen-lun mountains between the 90th and 92 ik 1 meridians, and 
north of and below the stony margin the usual salt mai’shes occurrcnh 
The latter are also found at the foot of the north-eastern portion of 
the Tibetan table-land in Tsaidam. It would, therefore, ap}>ear that 
tracts analogous to the Bhabar and Tardi of Kumaon surround t lu^ 
entire Himdlaya-Tibetan mass, andthatthey vary in character accord¬ 
ing to local inflnences. 


Hodgson attributes the distinctive character of theBhdliar, as a 
Cause of the deposit : whole, to the vast inass of diluvial chd^ritus 
Hodgson’s oceanic theory, which was shot from the mountains upon tlui 

plains, lihe gravel from a cart, at some great geological cpocdi, and 
which has been, since its deposit, variously and often abrad(Hl both 
in degree and direction by oceanic and, in a far less deg wo, by 
ordinary floods.” Another writer considers that this tluH)ry oi‘ 
Hodgson’s appears to be a reasonable explanation of the exisi(aK*(^ 
of these great beds of shingle, sand, and boulder all along tlu^ fool, 
of the mountains. It is argued that no rivers can kive laid out siudi 
avast deposit, and we can only conclude that wo see hero iUcr limits 


of an ancient ocean that once washed the base of the Himalaya. The 
boulders md shingle are spread out only for a distance of ion or 
fifieenmil^ from the mountains from which they are derived, wbilcv 
the finer pariielas of sand and clay are carried much further, drou i 
vamiSons in the depth and breadth of the deposit occur, duo, in a 
grmt measure, to local causes. One which apparently has Iiad a 
^influence is the existence or otherwise of the Siw^ik rat.n.i 
mere fee was no sandstone range to intervene between the inoun- 
WandiJ^ plamsa^d coUect the detritus within their conhutHnl 
Hie deposit is broader and not so thick. Where tlu^ro was 
snchaWer, it has been carried less southwards and exists in great 
accnmnktions between the barrier and the mountains. Again, whoro 
no range eM hut only spurs sent forth, like bent arms, upon tho 
pbms from the mountains, Hodgson observes that tho embayed 
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detritus is simplj deeply piled and lofty within such spurs, and thinly 
and unequally spread without them. By reasonof the action of the spurs 
on the currents He notices, as an example of this form, the debris 
embayed by a spur on the road to Darjiling by Pankabdri, where it 
is accumulated to several hundred' feet, and where, moreover, there 
is outside the spur a succession-of terraces, apparently due to oceanic 
forces.^ Further, where, as from Gauhati to Sadiya, there was 
not room upon the plains for the free spread and deposit of the 
detritus owing to large and rapid rivers and to other chains both 
proximate and parallel to the Himalaya, the phenomena, created 
elsewhere by the more or less unrestricted spread of the Himalayan 
detritus over the plains, would necessarily be faintly, if at all, trace¬ 
able, Lastly, if at the time of the descent of the debris, there existed 
a great dip in the Gangetic plain from north-west to south-east, the 
lithologic characterj as well as the distribution of the ddbris, would 
be materially affected thereby, for- the- subsiding oceanic current 
would have a set from the former to the latter quarter and would 
continue to lash the gravel into sand and here to deposit both in a 
series of terraces, there perhaps utterly to.- displace both in the latter 
quarter long after the former had emerged from, the waves.’’ 


Flaviatile theory. 


The oceanic theory of Hodgson is net accepted" by the majority 
of professed geologist. Mr. W- Blandford 
writes:^—There is absolutely no proof of 
any sort or kind that the whole- Indb-Gangetic plain has at any 
time been a marine area ; but there is equally no proof that it has 
not. It has been shown that in eocene times the sea occupied the 
Indus valley as far as the foot of the Himalaya, and extended 
along what is now the base of the mountains, as far east as Ku- 
maon ; and also that marine conditions prevailed to the north-west 
throughout a great part of the tract now occupied by the Asam 
range; hut it was also pointed out that, in the area between Ku- 
maonand the Garo hills, no trace of marine formations had been 
found. Yet it is difficult to understand, if the Gangetic plain was 
a sea-basinj why no marine beds occur. It is true that the north¬ 
ern border of the plain, throughout the most important part of the 


1 The oldest advocate oi the oceanic theory is Wilford (in As. Res., VIII:,, 
292), who thus accounts for several statements made by the Pauranik geographers,. 
and particulary the story of Sagara. He, however, acknowledges that the existing 
soil of the Gangetic plain, so far as is known, was due to fiuviatile. action.. 
® Manual of Geology of IndiUj p. lx., 393. 

12. 
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intervening space in Nepdl, is, unfortunately, inaccessil)le to Euro¬ 
peans ; but still, if the Gangetic plain in any way corresponds to 
an eocene sea, as the Indus plain doubtless does, why are no traces 
of marine beds found to the south of the valley on the margin of the 
peninsular area, as they are in the desert to the east of the Indus ? 
In the Brahmaputra plain, also, no marine deposits of tertiary ago 
are found; in the plain itself only fiuviatile deposits laiv<^ l)e(ai 
detected and the marine, eocene, and miocene beds are confined to 
the southern slope of the range forming the southern watcrshcHl of 
the valley.” Mr- Blandford considers the post-tertiary formation 
of.these provinces to be clearly river deposits. The latter tertiary* 
formations belonging to the Siwdlik series contain reptilia and 


moUnsca, but not a single marine shell. It is impoBsible to Ml 
what beds may be concealed below tlie Indo-Gangetic alluvium, 
and marine strata may exist to an enormous extent without appear¬ 
ing at the surface; it is also unquestionable that the amount of 
information hitherto derived from borings is very small indcHnl hut 
so far as that information extends, and so far as the lower strata, of 
the aUuvial plain have been exposed in the beds of rivers, not a 
single occurrence of a marine shell has ever been ohsorvod ’ nor is 
there such a change in the deposits as would render it probabk, 

that the underlying stratra are marine * » . The only ovidonco 

known in favour of marine conditions having prevailed during tl.o 
deposition of any portion of the Gangetic alluvium is the oocur- 
^ce of hrine springs at considerable depths in a few locaUti(.s 
Th^spn^s, however, are not numerous, and, without additional 
^de^, It IS impossible to look upon them as proofs of marine 
At the same time it is by no means impossible that the 
^ occupied portions of Sind and Bengal long after the plains of 

W were dry W Or. ^ 

^ry is &e only one that fits in with the present state of 

^wledge, and that the depression of the Gangetic plain is of 

teporaaeous origin with the disturbance and coLortirn !fT 

Him^yan ranges, and that the physical features of th! t 

are closely connected. No importai borings have 

m these provinces, and notHng has ever been disc 

y-e .we, b Bho. fcl ae older tl.ory i a. if" “ 
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newer theory is further supported by the discovery of the buried 
town of Behat in the Sahdranpur district^ some seventeen feet below 
the present level of the country and containing coins of the com¬ 
mencement of the Christian era, thus showing what can be eiffected 
by fluvial action in eighteen centuries, 

We have already seen that the distinctive features of the Tardi 
are not found west of the Phika river, if we 
except a small tract on the left bank of the 
Eimganga, the condition of which, however, is probably due to de¬ 
fective drainage in that particular part, and might occur in any other 
place. The existence, therefore, of the Tarai as a distinctive feature 
must be due to local causes capable of explanation, but the imperfect 
nature of our knowledge will only allow us to guess at them. Her¬ 
bert^ described the Tarai as defined in its southern boundary by 
a rise or step which runs parallel to the common boundary of moun¬ 
tain and plain land.” He observes the height is variable, occasion¬ 
ally as much as thirty feet and sometimes sudden and steep. Modern 
research can discover no well-defined boundary beyond the chain of 
springs which sometimes approach within a couple of miles of the 
foot of the hills and sometimes are separated from them by a belt 
fifteen miles wide. In no case is there any such rise or step as des¬ 
cribed. Hodgson^ also accepted the existence of a longitudinal 
trough running parallel to the Himalaya as a characteristic of the 
Tar4i, which he held to be a natural depression in the plain, and thus 
accounted for its peculiarities. This theory, however, is opposed to 
the results obtained by levelling operations and appears to be based 
on an entirely erroneous idea, the fact being that the drainage of the 
higher country, beyond w^hich has been lost in the absorbent strata 
of the Bhabar, here breaks out again in a line of copious springs 
which collect into swamps in the Tarai. This feature has also some¬ 
what plausibly been accounted for® by the existence of an impervi¬ 
ous stratum below the absorbent boulder detritus, and as the latter 
gradually thins out the finer and less permeable silt underlying it 
approaches nearer, and eventually reaches the surface, bringing with 
it the water that has been absorbed by the shingle talus and has 
been retained by the impervious silt. 

^ l, 0 ,, art. 73. L Or, p. 788. 

p. 184. 


^ Batten in Kumaun Eeports, 
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Although this explanation seems reasonable so far as it goes, it 
must be remembered that the swampy TarAi extends only from the 
Phika to the Tista, and we must, therefore, look for some peeuliarity in 
this part of the plain which does not exist elsewhere, by which we may 
account for the existence of swamps exclusively in thi s parti cul a r 1 oea H t y. 

In a recent note, Mr. Lawder gives the following section of the 
Bh4har and Tarai— 



TouT-cuy 




experience :of tFis tract lias led him to consider that, wlmt- 
wer may be ihe nature of the underlying formation, the surface 
beds are solely due to fluvial action. The mountain torrents along 
of fte Knmaon hiUs bring dov.n every year a vast amount 
nf debris whadi is spread out over the surface now on one side of 
previous course and again on the other. This irregular depo¬ 
sit iteetf compels the torreuts to change their beds from place to 
plaoe mtf, as now obtains, the points where they debouche from 
^ ^ai^mark^^hymore.or less irregular, great, fan-shaped 
boulder and p:avel deposits. The clayey or semi-soluble particles 
aijene^rfly earned farthest and are readily deposited Lt only 
where there is a check in the slope, hut where the current is impeded 
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by the tortuous nature of the channel which itself naturally assumes 
that form under these conditions. Here, during the rains, the 
streams saturated with clayey silt, overflow their banks, form new 
channels, fill up old ones, 'and create the Tarii. Abovo/ this deposit 
of clay we find one of clay combined with sand, in which, how¬ 
ever, the latter predominates. From this bed issues the line of 
Tarai springs that flow uninterruptedly throughout the year, and its 
margin marks the northern boundary of the Tar^. Above we meet 
beds of sand and gravel or gravel and boulders as we approach 
nearer to the hills. A longitudinal section taken at the top of the 
Bhabar (Fig. 2 B.) will show that the hill torrents in the upper 
portions of their course run along a ridge formed by the debris 
transported by themselves, whilst a similar section of the Tar4i (Fig. 
2 C.) would show that, as a rule, the river channels are found in 
depressions below the general level of the country. The geological 
section (Fig. 2 A.) shows the gradients of the present ground sur¬ 
face on the road between Bareilly and Eanibdgh, and from them it 
will appear that in the boulder region deposition takes place at a 
slope of sixty-six feet to the mile, whilst the clay is not deposited 
until the descent falls to about eight feet in the mile. It may fairly 
be assumed that these are the usual angles of deposition of the ma¬ 
terials, and that they have obtained since the degradation of the 
lower hills and the resulting deposition below them commenced. 
If so, a series of proportionate curved lines running almost parallel 
to the present ground surface may be taken to represent the ground 
surface of succeeding periods, and such portions of these lines as 
may be similarly inclined vnth the present Tarai portion (t.e., at the 
same angle with the horizon) will evidently represent the Tardi or 
clay deposit as it then existed. A line intersecting all these beds at 
the several points of junction of the ^ clay’ with the ^ sand and clay’ 
will represent the present impermeable bottom of the Bhabar basin 
and account for the line of springs upon the surface where the stra¬ 
tum of sand and clay crops out. The upper boulder and gravel beds 
permit of the filtration of water freely through them to the clay, at 
the same time acting as a capillary reservoir to keep up the dry 
weather supply to the springs below. 

We have further evidence in support of this theory in the fact 
that the Tardi proper does not extend westwards of the Phika river: 
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Between the Phika and the SArda there are no Di'ins, tor the Kofa 
Ddn has its southern boundary broken through by rivers, and along 
the entire tract numerous torrents find their way directly to the 
flat country below. The proximity of these torrents to t'acli <vt,h(>r 
causes the accumulation of d(5bris to exhibit a continuous appear¬ 
ance which seems to have suggested the theory of a marine oiigin. 
To the west of the Phika river, the drainage of the lower lulls is 
carried off mainly by streams which collect the drainage within tluj 
8ub-Himalayan range and seek the plains in one welUlofimid <diun- 
nel. The Eamganga is the great arterial drainage channel for 
lower Garhwal, and between it and the Gange.s, the only (!onsi(i<'i-- 
able stream is the Khoh, which has a small strip of BhAliar hcdow it. 
In eastern Kumaon the Ladhiya serves a similar purpos(‘, and wherti 
in its course towards the Kdli it approaches the plains and doe.s not 
allow of any considerable stream from the southern face of tin; outer 
range, both Bhabar and Tardi are narrow, and as thi.s influence of 
the Ladhiya oi\ the east and the Rdmganga on the west (Uscreasiis 
the Bhdbar and Tar6i increase and eventually attain their inusiinum 
breadth where that influence is least felt. "Whoro rivers di.seluirgo 
large volumes of water like the Ganges and the Sdrda, and in a h‘s.s('r 
degree the Rimganga and Kosi, the velocity at their dtdwucluw 
from the mountains is much less than that of the minor torrents, 
owing to their having cut back and more deeply their cdianiwds 
within thehiUs, so that only the lighter particles of eroded matter 
are carried onwards, whilst the boulders are left hohind at tlusir 
natural point of deposition. Hence, near these larger rivers it 
curiously happens that the width of the Bhdbar and Tariii eon- 
taacts in a certain ratio and in the case of the Ganges disap¬ 
pears. 


This explanation is supported by the results obtained daring 
tite contour survey of the Tar^.* The second diagram^ (Fig- <0 
slows a portion of the country between the Dhora river and the 
Bhfifca stream, taken from the survey maps, and will illustrate the 
intrK^te nature of the levelling operations, and show why in some 


^ See Procee&igs, K-W. P., P. W. Department, May SI, 1864: July, 1869 : 
PelOTajy, 1^72. From the Bohilkhand remodelled canals’ contour map of 

ai^on of the Tar4ismjeyed in 1865-67 by Captains Thomason and F, Biwn 
mm Biasei. .to e:^amination of the records of this survey shows that 

- a. 
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places the streams double back on their original direction and 
exhibit the tortuous courses so characteristic of this tract:— 

Fig. 3. 
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It -will also be observed that there is a sudden check in the slope 
where the Tarai commences; to the north in the Bhabar the slope 
is from sixty to a hundred feet in the mile, and in the Tardi it 
falls to about ten feet. These are the adequate causes of the 
existence of swamps, and though the neglect of artificial obstructions 
made for the purpose of utilising the water for irrigation may 
doubtless aggravate the natural defects of drainage, it would 
probably produce no effect whatever were it not for the peculiar 
physical conditions that exist here. To the west between the Indus 
and the Ganges, the great arterial drainage lines collect within the 
bills and run off directly from them, the general fall of the surface 
receiving no such check as is found under Kumaon. Tlio same is 
true of the country to the east along the bead of the Bay of Bengal, 
and in the narrow valley of Asdm, the Brahmaputra runs in a deep 
bed at right angles to the natural course of the streams from the 
hills, and thus forms a perfect system of cross-drainage that docs 
not allow of the formation of swamps. 


The Siwaliks appear to have a more or less definite existence 

along the whole of the HinuUaya from the 
Siwaliks. T t 1 

Indus to the Brahmaputra, presenting modi¬ 
fications of the same general features along the entire line. To f .lu> 
eastward of the Tfsta they are wanting locially, a fact which it haa 
been suggested is due to denudation as in the case of the partially 
obliterated barrier to the south of the Kota Diin. As the SiwtUiLa 
will be noticed hereafter in the chapter on the geology of Kumaon, 
we need not describe them here.^ Between the Jumna and the 
SArda they are found as the southern boundaries of valleys as far 
eastwards as the Nihdl river, and thence onwards they almost 
coalesce with the outer range of the lower Himalaya. 


Of ihe Diins or valleys, between the Siwffiks and the Himslkya, 
that known as ‘ the Diin" or Dohra Ddn, 
from the town of Dehra, is not only the most 
remarkable bnt the best known. Since the physical geography of 
this tract will be considered in more detail hereafter, in the notico 
of ibe Dehra Dun district, it wiU be sufficient for our purpose here 
to note that the Diin, a little to the west of the town of Dohra, is 

‘Manual of the Geology of India; ’and 
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divided by a ridge that serves as a water-parting between the Asan^ 
a tributary of the Jumna on the west^ and the Suswa, a feeder of 
the G-anges on the east. The tracts drained by these rivers are 
knowm respectively as the western and eastern Duns. The two 
taken together have a length of about forty-five miles and an aver¬ 
age breadth of eleven miles. The east end of the Dehra base line 
of the Great Trigonometrical Survey on the extremity of one of the 
spurs of the Ghati range, about one mile wnst of Mahobawdla, is 
1,957*65 feet above the level of the sea: Mahobawala itself is 2,096*56 
feet and Dehra is 2,523 feet. The junction of the Suswa and the 
Ganges is little more than 1,000 feet above the level of the sea, 
giving a considerable fall for that stream between Dehra and the 
Ganges, A w'ell sunk by Mr. Shore, when Administrator of the 
Diin, attained a depth of 221 feet before a plentiful supply of water 
was met with, and even at that depth the nature of the deposit was. 
the same as at the surface.^ The greatest thickness of the deposit 
is observed near the central ridge. It thins out to the west and 
east along the course of the Asan and the Suswa, and, according to 
Herbert, may be observed in the beds of the Jumna and Ganges 
resting on sandstone- Next, on the west, comes the Kayarda Diin, 


1 The following table ahows the character of the stratum, and is reproduced here 
from Mr. Shore’e notes in the Dehra archives compared with Herbert’s record as 
one of the few notices of this character that we possess. 


<v 

Total. 

Soil. 

Feet. 

Total. 

Soil. 

5 

5 

Fine black nmuld, few stones. ! 

9 

158 

Sand, larger pieces of conglom- 

4 

9 

Eeddish earth with gravel. 



erate. 

9 

18 

Sand, gravel, large stones. 

4 

162 

Do., enormous stones 

2 

20 

Do., with reddish clay. 

6 

168 

Conglomerate and gravel. 

s : 

23 

Stiff reddish clay. 

3 

Il71 

Sand, gravel, and conglomerate. 

8 

31 

Do., yellow clay. 

3 

174 

Blocks of conglomerate. 


34§ 

Sand, gravel, little red claj. 

31 

1771 

Sand, gravel, conglomerate. 

14 

36 

Stiff i-eddish clay. 


182 

Do., gravel. 

2 

38 

Sand and gravel. 

i 

182J 

Conglomerate. 

22 

60 

Stiff red clay. 

H 

185 

Sand and clay. 

2 

62 

Clay, sand and gravel. 

iSi 

204 

1 Loose sand and givivel and large 

16 

78 1 

Sand and giavel. 



blocks conglomerate. 

12 

90 

Stiff yellow clay with little 

5 

209 

[Sand, gravel, very moist. 



sand. 

4 

209-4 

Conglomerate, over half. 

35 

125 

Sand, gravel, few round stones. 

n 

211 

'Bed clay. 

6 

131 

Sand, large conglomerate blocks. 

7 

218 

Sand and gravel. 

13 

144 

Do., gravel, stones, 

3i 

2214 

Brackish clay with angular frag¬ 

5 

149 

Do., larger stones. 



ments of clay slate. 


Another well in Dehra gives water at a depth of 88 feet from the surface, and 
one at Sati-bagh at 75 feet. There are only twenty-nine wells in the whole valley, 
and many of these are at favourable places near rivers, so that the difficulty of 
procuring water bj this means is common to the whole Ddiu Herbert records the 

13 
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some six miles-broad and twenty-five miles k.iift to the wal.o-parf- 
ing between the Jumna and the Kaggar syst(‘ins. Beyo.ul it wo 
have the Pinjor Ddn, which has in parts a breadtli of six miles and 
a length of about thirty miles. The Siwfiliks Ina-o are neither .so 
broad nor so high as to the south of the Dehra Dun. Tfi(> Pinjor 
Diin is divided into two parts, the eastern and western Duns, by a 
ridge similar to that observed in the Dehra Ddn, and which attains 
an elevation of 2,402 feeP above the level of the sea. To the cast, 
the drainage flows into the Kaggar, and to the west into a triJmtary 
of the Satlaj. Mansi Devi, a temple in the plains just within the 
Ddn,has an elevation of 1,263 feet,i giving a fall to the rivers within 
this Diin"similar to that found to exist within that of Dehra. 

East of the Dehra Diin we have the Pdtli Diin, also divided 'into 

Ganges to the Brahma- *^0 P^ids, hut by a depression, not a ridge, a 
patra. fact possibly pointing to its Ix'ing a valley 

of denudation. That to the west, which is draiiu'd by tlu* Hona uadi, 
has a slope eastwards parallel to the Him&laya, ami is known ns the 
Koiri Ddn. That to the east, which is drained by the Pfunganga 
and has a slope to the west in the same diree-tion, is called the PfitU 
Diin. The two rivers meet just before their waters take a bend to 
the south at an elevation of about 950 feet® above the level of ilio 
sea. A few miles eastward of their confluence, the valh'y of tlio 
Pdfli Diin shows an elevation of 1,200 foet on the right bunk of tint 
stream, and thus allows a considerable fall to the Itamgunga in u 
comparatively sborfc horizontal distance. Tlie peaks of the Hiwtiliks 
to the south along this entire line seldom rise above 2,r>()0 f(>et, 
wbilst the plains at their southern base average betwemi eight, and 
nine hundred feet. Purtber east comes the small Kota Diin btd.wi'cn 


resnli of boririgB made by bim in various parts of tlic tract along the foot of 
the hats. At Kishipur, in a spot some twenty feet below the surface of t ho ml 
clajy lie obtained the following results :— 

2^3'^ superficial red clay : 1'3" green sandy clay, water : 4'a" black cliiy, 
extremel' tenacious : l'’6^aightblue sand and abundant water. At llaldiui, Hinnm 
mil^ nearly similar results were obtained W a ferruginouH samly clay or 
team. Is. erly becoming more stiff : 1^6'^ a greenish clay, becoming blackmU Induw • 
T a blmsh-gr^ clay, paiiially sandy, not so tenacious, and quite moiHt At 
Jmpir, nine nailes north-west of Kashipur, he found surface Baml, whicli gra« 
di^y chang^ toa stiff redclay : 2'a red, loose sand, damp : 2' vnHcgated Hand 
yeUowish sand changing to light grey : twigs and roots wore 
*11 1 feet and water at twelve feet. At Afzalgarh 6' suporflcial loam 

mths^n^sof imperfectly formed lignite ; 2'6" red sand and a quicks^! ■ 

^ ® le,tterly sandy. Two other bovinoH aws 

iMosded without mentioning the localitf .^wo ouioi oovingB ami 

^ Herl^rt, 1. c, art 63, 2 O, x, 
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Dhikuli and Kali-dhungi, much broken up by tori'entSj and having 
its southern boundary cut through by the various hill streams that 
cross it at right angles. From* Naini Tal to the Sarda the sandstone 
ridge that represents the Siwaliks is so close to the Himalaya that 
the geologist alone can discern the connection. The Ddns are here 
reduced “ to deep longitudinal gorges and low gaps^ corresponding 
with a leading geological boundary^ that between the old slaty and 
schistose rocks of the mountains and the massive tertiary sandstones 
of the Siwaliks.” Further east^ according to Hodgson, the Duns 
are represented by the Saliyan Mari,, the Gongtali Mari, the Chit- 
wan Mari, the Makwanpur Miiri, and the Bijayapur Mari, all under 
Nepal. With the exception, however, of the Diin lying on the road 
to Kathmandu, none of these have been subjected to scientific exami¬ 
nation. On this track,” writes Mr; Mediicott,^' very complete 
representatives are found of the two sub-Himalayan ranges and their 
intervening dij^n or mtirL The Chiiriaghiiti range is structurally a 
facsimile of the original Siwaliks. At the outer base at Bichiyakoh, 
there are some earthy rusty beds, all greatly crushed! The dip soon 
settles down to 30® to north-north-west, maintaining the same angle 
steadily to« the top of the pass^ This is the typical structure of these 
detached suh-Himalayan ranges, the flat inner half of a normal 
anticlinal flexure. The range is about four miles wide.” Through*- 
out the Sikkim and Bhutan ducvrs there is no representative of the 
Siwalik hills and tlierefore no di^m, but in the Dikrang basin of the 
Daphla hills, Colonel Godwiii-Austeu discovered two well-marked 
ranges of sub-Himalayan hills with an intervening dim. We have 
now seen that the first characteristic features met with in advancing 
from the plains to the Himalaya are the Tami, Bhabar, Si^valik range, 
and duRB or valleys, and that though not continuous and indeed occa¬ 
sionally altogether-absent, they are, taking the whole range, characte¬ 
ristic of the relations- of the Himalayan mass with the subjacent plains. 


Lower Himalaya. 


Crossing the Duns northwards towards the snows, we meet the 
outer-ranges of the lower Himalaya. They 
have a general elevation of about 7,000 feet 
above the level of the sea, while the highest summits along the line 
reach between 8,000 and 9,000 feet. This generalisation, though 
giving the nearest approach, to accuracy that the state of our kuow- 
1 Manual oi Geology, p. 513,. 
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ledge permits, is only approximate, for we know very little regarding 
tbe ooter range between tbe Sarda and the Brahmaputra. There is 
this peculiarity in Kumaon, that the outer range first crossed by the 
traveller is of considerably higher elevation than the intermediate 
ranges crossed between it and the outlying spurs of the great 
snowy range itself. We have said that we hold the entire Himalaya 
to be but the southern slope of the great Tibetan plateau; that 
however rugged and furrowed this slope appears, it is homogeneous 
throughout. We reserve for the district notices the purely geogra¬ 
phical description, and will here try to answer the questions that 
naturally arise regarding these mountains as a w'hole. What have 
geologists been able to discover regarding their history and the ma¬ 
terials of which they are composed, and are the causes at work 
sufficient to produce such very varied results as are here exhibited? 
In attempting^ to answer these questions, we must refer to well- 
known principles,^ which have been found true in Europe and apply 
with equal or even greater force to the phenomena observable in the 
Himalaya. Without trespassing on the domain of the professed 
geologist, we may briefly summarise the fficts observed regarding 
the Himalaya as a whole. We have seen that the outer range 
forms a geological as well as a physical boundary under Kumaon. 
The whole ntountain mass may be divided into three great belts^ 
First, the sub-Him^ayan tertiary sandstones outside the Himalaya 
proper of geologists, and which have a considerable development 
west of the Jumna. To them belong the Siwaliks and the Sirmdr 
series on which the hill sanitaria of Kasauli, Dagshad, and Subathn 
are built. Secondly, a belt of lintestone and slate forming the 
outer range of the lower Himalaya on which the hill sanitaria of 
Siuria, Chakrafci, Masuri, Landaur, and Naini Tal are situate. 
Thirdly, the crystalline rooks with granitic intrusions that form the 
remainder of the lower Himalayan region as well as the line of 
snowy peaks, and across the BritiA frontier to the north of Ku¬ 
maon, the paleozoic and secondary rocks of Tibet. Thus we have' 
as the materials of the Himalaya the two great classes of rock 
known as the stratified or bedded and the crystalline. To the 


m . work mle.cM 
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former belong the limestone^ sandstones, and slates that have been 
derived from the w^iste of the older roc^ ; and to the latter the gra¬ 
nite, gneiss, and schists which ocmt in masses* 

The core or imciens of all grmi mountain ma^es is formed of 
Materials of tbe Himi- crystalline rocks, while the stratified rocks 
enter largely into the coHSfwition of th© 
lower subordinate ranges- This is true of the Himalaya, Alps, 
Pyrenees, Rocky Monntains, and indeed of all the great n»iiiitaiii sys¬ 
tems. A glance at the geological map given hereaftc^r will show 
more clearly than any description the arrangement of these rocks 
in Knmaon. One of the fundamental principles of geology is that 
the sites of all the great mountain masses of the world at one time 
formed a part of the bottom of the sea. K2, Nanda Devi and 
Mount E%"erest, the last of which exceeds a height of feet 

above the level of the sea, at one time apparently formed parts of 
the bed of an ancient ocean* For the crystalline rocks have arisen 
either from the gradual consolidation of materials which had been 
fused deep within the crust of the earth or from the influence of 
subtermnain water combinal with tbe earth’s internal h^t, out of 
^rlier sediments such as sea-mud ai^l .sea-saiml, which in the course 
of time had sunk down and been covered by many thou^nds of feet 
of later de{K>sits.^ Geologisis tell us® that while no important move¬ 
ments, except small and partial changes of elevation, can be traced 
in the peninsular formations of India, the whole of the gigantic 
forces, to which the contortion and folding of the Himalaya and the 
other extra-peninsular mountains are due, must have been exercised 
since eocene times. ' The sub-Hiinalayan beds were deposited u|k>ii 
nncontorted paleozoic rocks ; and although a part of the Hlmakyan 
area may have then been land, the direction of the ranges is clearly 
due to post-eocene disturbance. It has also been shown that the 
movement has been distributed over the tertiary, post-tertiary, and 
pleistocene periods. It has been suggested that upheaval still goes^ 
on, as earthquakes are of conimon occurrence along the line of the 
Himalaya and as far westwards as KAbuL Three distinct shocks were 
felt at Naini Tal in April, 1880, and Srinagar in Garhwal was almost 
destroyed by a great earthquake in 1808. A recent traveller, 

1 Professor Geikie on ‘ Mountain architecture.’ ® Manual of the Gedogy 

of India, 
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M. Severtsof, attributes the contraction of the great K/ira-kul lake on 
ihe western Pamir to a similar cause, and says that the connection 
of the Tian-shaa with the P4mir is®due to an upheaval which 
logically is of recent date and is still progressing* At tlio end of 
the cretaceous period and at the beginning of the tertiary period, 
the Tian-sh^n was sepai-ated from the Pdmir by a strait with rocky 
islands, the marine deposits of which are found beyond the Ttnc- 
Ashu pass. It is startling to the uninitiated to be told that 
the mighty mass of the Hiindlaya, as it now appears, is a forma¬ 
tion younger than the comparatively insignificant hills of the Dak- 
hin (Deccan) and Central India. Tlie same, however, is 8ai<l of 
the Alps, Pyrenees, Andes, and Rocky Mountains, all of which 
received their chief upheaval in tertiary times. 


According to Mr. Blandford it is probable that the cryshi!line 

Eoceneperiod. Himalaya which appa¬ 

rently terminates in the Dhauladhar prwk, 
the western extremity of the snowy range seen from Simla, caiin- 
cides with the shore of the ancient paleozoic continent of whi<‘.h 
the Indian peninsula formed a portion. If this he a correct view, 
the cis-Himdlayan paleozoic rocks are in a great part of fresh water 
origin, whilst the marine paleozoic formations arc found through- 
ont the extreme north of the Panj4b, Kashmir, ahd the neighbour¬ 
ing countries north of the Dhauladh^r and crystalline axi.s. In 
eocene tisM, foe peninsula of India was part of a groat continent, 
probably united wifo AMca. To foe east was a great sea exhaui- 
mg vp &e As&m valley along foe southern base of the CWro hilia 
^ tb»e6 sonfoward throughout a considerable area west of the 
^wadi in &rma. There was another sea to foe north-west cover¬ 
ing a gr^t part, if not foe whole, of Pez-sia, BaluchistAu, the Indus 
pto, and extending as far north-east as aarhwAl,and an arm of 
this sea extended up foe Indus valley into LadAk. The HimAluva 
and perhaps Ti^t, wholly or in part, were raised above foe sea but 
there rs no evxden^ to show that they had then attained any’ ^ 
elmafaon. In kter eocene times, the Himi-daya u/nmi 
snffimently to send back the sea boundary to the north of the Pani Ab 
m m nuocene toes, foe marine area was still further contracted’ 
essien^ of a sea m these places is attested by foe pre¬ 
sence of marme deposite and sheUs, and this discovery clearly sho ws 
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that not only did the sites in which they occur once form the bot¬ 
tom of a sea but that the difference in height now observed between 
them and the level of the sea must be. greatly added to in order to 
arrive at the true measure of the upheaval that has since occurred. 
The work of denudation that continually goes on shows us that the 
present summits of the mountains must in the course of time have 
lost a considerable portion of their substance^ and in the next place 
we cannot suppose that the marine shells now found lay exactly at 
the sea level. The bed of the great sea may also have been subject 
to successive periods of depression and elevation before the eocene 
period without greatly altering its height. Professor Geikie^ tells 
us what the forces are to which these marvellous results are due:—- 
^^The upheaval of the sea floor into land seems to have been due to 
a cause which has been going on from the earliest geological times 
and which is still in progress. It is believed that originally this 
planet possessed an enormously high temperature; that^ indeed^ it 
was thrown off from its parent sun with a temperature probably 
even much fiercer than that of the sun at present; and that it has 
since been gradually cooling and contracting. The external crust 
of the earthj varying greatly in structure and otherwise^ has yielded 
unequally to the strain of contraction. One result of this process 
has been the elevation of portions here and there into long ridges, 
forming the continental masses and mountain chains. You may 
illustrate this production of lines of elevation along a generally 
subsiding surface by what takes place when an apple dries. Its 
surface contracts and wrinkles, most of the skin sinking inwards, 
but, at the same time, inequally and leaving intermediate ridges to 
stand up. So in the gradual contraction of our planet, wrinkles have 
arisen on its surface. It is these wrinkles which form our mountain 
chains. But such a subsidence of the crust could not have taken 
place without a very great deal of folding of the rocks. Descending 
nearer to the earth’s centre, the various layers of the crust had a less 
diameter to fill. They could only accommodate themselves to their new 
position by being crumpled up so as to occupy less space, or by being 
cracked across so as to allow some parts to be pushed above others.” 
We find that both these results have been produced, and the records 
of the Indian Geological Survey teem wdth illustrations of them. 

C. 
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One otlier fact is noticed, by the same writer, in conn.Hdion will. 

. ■ ^ the crumplinff up of the inounlninH, and ihat 

Mode of mountain forma- jt r 

tion. is that this process has been the means ot 

bringing up the crystalline rocks. “Before the time of tlu^ erump- 
ling^the whole future mountain area was covered with one continuous 
sh^t of marine strata. But as the mountain chain hegan in form, 
the central portions came to be more and more eonipri'ss.'d, 
puckered, and crystalline, some parts being sque<‘z<>d np, whilst 
intrusive masses and veins of granite and other crysiaUine rooks 
were injected amongst the intensely altered strata along the <H'niral 
nucleus or core- It was during this process, douI)tl<'s.s, Ihui Iho 
oystallisation of the gneisses and schists took plac(^, wlum llioy 
passed from their original character of fragmontiiry (lasldt'd) rooks 
andassumed the peculiar crystalline texture which they now pw'stmi 
We have already noticed that there have been successive Hplieavals 
of the Himalayan mass through the tertiary and po.st-t(U‘i iary un<l 
even the pleistocene periods, and the effect of these uphea vals on 
the form of the mountain ranges must have been considorablo. 
Supposing, -with Professor Geikie, that a whole mass of .scslimenbiry 
rocks has been upheaved into land as a mountain chain, woi lind 
that “on the outskirts of this elevated area, sodimonhiry doposiis 
will continue to accumulate in the sea. If in the course of th<< slow 
secular contraction.of the planet the upraised tract subsides, a mnv 
set of strata will be laid down upon the upturned edges of the ohler 
rocks. It is evident that in every junction of this kind, .soim* 
considerable interval must have elapsed between the formation of 
the oHer series of rocks A (Fig. 4.) and the new'or series B. 

Fig. 4. 






Section qf a mountain, chain ehoroing three epochs ofuphearal (G<ki«). 

“fc the oooiee of time, the region haying once yieldeii to Iho 
ntmn fmm terreetrU contodion rfl p„hably yield again, ond a 
new nphd^ rrfl take plaee. The eeriee B will now be raieed np 
togelher with A, mid another aerie. 0 will be Irid down in turn 
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upon its edges. Subsequently^ the same fate will befall the group 
G. These three sets of difterently inclined strata would fix for us 
three successive periods of upheaval.” This simple explanation 
shows how very varying must be the I'evsults of successive periods 
of depression and upheaval^ and especially when, as in the case of 
the Himalaya, such an immense area has been subject to disturbance. 
We have now seen that the primary factor in mountain ai'chitecture 
are the great changes in the earth’s crust by which mountains 
have been foianed, and the bedded deposits have become rocks, 
and eventually, as the process of upheaval went on, have been 
crumpled, folded, crystallised, and fractured. In this process, late¬ 
ral pressure has been the chief agent, and this has been exerted 
simultaneously from different sides in the case of the Himalaya, at 
least in the pleistocene period. No better examples can be given 
than those enumerated by Mr. Blandford as characteristic of the 
western area. Here we have amongst the mountain ridges that 
encircle the Indus plain and comprise pliocene beds, ^^ranges run¬ 
ning north and south such as the Khirthar and Sulaiman; east 
and west as the Mari and Bhiigti and the Afridi hills ; nortli-west 
and south-east as the Pir Panjal; north-east and south-west as the 
eastern Salt Range and Kharian hills ; and many intermediate 
directions may also be traced, independently of curved ridges.” 
Of the extent of these lateral thrusts an example will be found to the 
west of the Indus. Taking the Persian area and that of the Hima¬ 
laya and Tibet, the mountain ranges fall roughly into two great 
curves convex to the southward ; but the deeper western curve has 
produced the smaller mountain ranges. That a gigantic lateral 
movement has taken place in the apex of the western curve is, 
however, shown by the fact that for nearly 150 miles between 
Gwadar and Jalk in Baluchistan, the track traverses beds, all appa¬ 
rently of tertiary age, at right angles to their strike and that all 
these beds are vertical or nearly so. The contraction in breadth, or 
in other words, the lateral movement must have been great to have 
converted horizontal formations into a series of undulations, with dips 
so higli as those seen in the Baluchistan ranges.” The terms at our 
disj)osal to denote the relations of magnitude and adequately to depict 
the changes that have been wrought during such a period are utterly 
insulficient to convey a correct idea of what has taken place. Perhaps 

14 
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Professor Greikie’s simile of the dried apple is as far as we can go with- 
orat entering into scientific details that belong to the professed geologist. 

Onlj second in importance to subterranean influence in the forma¬ 
tion of mountains are the sub-serial tools 
Sloaatain sculpture. , , 

of the great sculptor, the dilferent forms of 

water, ice-wedges, glaciers, snow, rain, and rivers.^ It is impossible 
to say what may have been the appearance of the mountain ranges 
when first formed, but we have every reason to believe that usually 
the process was gradual and that at once the denuding influence of 
the different forms of water came into play. Mature from the time 
the first atmosphere existed has ever been at work tracing lines 
which gradually work into gorges, ravines, and valleys, weathering 
I<»-wedges. rounding ridges and producing 

those alterations in the general appearance 
of the mountains that on a very small scale are familiar to most of 
us in a neglected Mil-station. Both crystalline and bedded rocks 
abound in joints or divisional planes by which they are separable 
into blocks and no small part of nature’s work in sculpturing moun¬ 
tains is thus rendered possible. Into these crevices runs the molted 
snow or ram, and there congeals and again expands, forcing the 
blocks asunder by slow degrees. The sun’s rays turn the ice into 
water during the day, to penetrate still further and again congekl 
-during toe night, and this ceaseless process continued for many 
ewtoriee toows ite effect in toe form of the mountains composed of 
mm hardest rocfe. These are covered with massive boulders 
qmrried by naWs ice-wPdges in this simple fashion. Where the 
Jiriocatom takes ida<» near the edge of a weathered cliff, the mass 
of min cawed by the toppling over of huge blocks is often gio-antic 
Geaxi describes toe upper portion of Purgial (Lio Porgydl)ls the 
‘Wfc of some towering peak burst asunder by severe frost.” Fraser 
tols us d»t near Gangotri and Jamnotri are a mere con¬ 

fused mass of huge crumbling boulders, and the same description 
applies to nearly all toe peaks that have been visited by travellers. 

W® have next to notice snow in toe form of avalanches as one 
Avaiteicte. employed in mountain sculpture, 

i.v exposed to the summer 

^ Protesmr Tyndall’s and Professor 
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sun <incl iiiflucncGcl also by tlie heat of the oartli itsolfj is often cl<^- 
taclied in masses sufficient to cause great natural disturbances. It 
has been suggested that the change in the bed of the Satlaj in the 
plains to its present one has been produced by an avalanche in its upper 
course having dammed up the river. In time the barrier gave way 
and sent down an immense flood to the plains, sufficient to carve out a 
more direct course which the river itself has since continued to 
occupy. 

It is, however, to the action of snow in the form of glaciers that 
the more important results are due. These 
great engines of denudation have the form 
of a solid river ever progressing downwards through the valleys 
until the point is reached where the rate of motion is balanced 
by the melting of the ice. In the figure of the Pindari glacier, 
given hereafter, it will be seen that the glacier fills the bed of the 
upper valley and is fed by the drainage of the snow-covered slopes 
on either side. Its face is discoloured with mud and stones and is 
utterly unlike one’s preconceived idea of masses of ice. Along the 
sides and edges, too, are rows of earth, stones, and boulders trans¬ 
ported and deposited in order by the ice-stream. Tliese deposits are 
called moraines. Much of the material transported falls down into 
the crevices and gets between the bottom of the glacier and the rooky 
bed along which it moves, and which is thus subjected to a grinding 
process that reduces even the hardest rocks to powder. This liict 
accounts for the turbid character of glacier strcnims, espcicially near 
their source. The influence of glaciers, therefore, is two-fold, firstly 
ill transporting materials and secondly in reducing tliem to mud or 
sand. The combined result is often seen in tlie mass of detritus 
heaped up towards the end of a glacier callcul a hu-minul moraiiu^, 
and in the striated and smoothed a|)|)earanc(5 ol‘ the roeks that lun'e 
been subjected to glacial action. As will Ixj sism lierciartcu’, tluu^e 
is sufficient evidence of a great extension of ghunal aeiiou in 
former times that must have had a very important iniliumce on the 
form of the mountains. Cunningham records three great inunda¬ 
tions of the Indus due to the bursting of glaciers in ^tpp<u’ por¬ 
tions of its course. These had dammed up the river bed and 
eventually gave way, sending a flood down the channel which in 
the cataclysm of June, 1841, appeared as a wall of water some 
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thirty feet high, destropng every thing that came within its 

reach. ^ 

Rain has had even a more constant and penetrating influence 
on the mountain masses than any of the pre¬ 
ceding forms^ for it has furnished the ma¬ 
terials from which the iee has been formed and is more universal in 
its operations. The salts and acids contained in it have also had a 
peculiar action of their own. Rain while falling through the air 
takes up some portion of carbonic acid and when it reaches a rock 
dissolves and carries away certain portions of its texture. The 
result of this process is that not only is the rock reduced in bulk by- 
chemical action but what remains also becomes more easily operated 
on by the mechanical action of falling water in the next shower. 
For illustrations of these processes take any line along the lime¬ 
stone ridges about the hill sanitaria already mentionedj and it will 
be seen how the outer crust where exposed is crumbly to the touch, 
and has a rough sandy appearance. For those who have seen the 
long gneissic range extending from Almora to Devi Dhiira in 
Kumaon, there could not be a better example of the influence of 
rain or rock than is there exhibited. Along the road on each side 
where the rock has been exposed to the weather, the outer layer is 
removable by the hand, and at the base will be found a little heap 
of sand that has been weathered away in course of time. Many of 
the more loosely formed shales, especially those that contain ahim 
speedily decompose on exposure to the atmosphere and it is on this 
accomt that m the midst of rocky formations in the Himalaya it is 
so often very difficult to obtain good building stone. Another 
ffimihar example of the influence of the rain-fall on the rocks will 
be s^n in the stones of old buildings throughout the hills. Where 
pro^W from weather their surface exhibits the faintest trace 

produ^ a Boi in which trees have taken root and shed their leaves 
to produce by decomposition and mixture with th^. + 4 . 1 . 
vegetable mould that overhes our forestK^kd ” 

of these trees has had the further eflh t r 1 presence 

IT 1 . . ^ retarding the removal of 

‘^^.104:J.A.S.Bea.X.617:XII.183.xya.S0. 
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the newly formed soil not only by absorbing a portion of the chemi¬ 
cal elements carried down by the rain-water^ but also by breaking 
the force with which the rain would otherwise fall on the soft soil. 
Thus we find that on well wooded hills the depth of useful soil is 
considerable and that springs are numerous and abundant. On the 
other hand where the hills have been cleared of forests, the finer soils 
are soon washed away by the almost tropical rain. The rocks from 
which the soil has been formed again appear at the surface and 
the rainfall rapidly drains olf leaving no supply for springs, and if 
the process he continued over any considerable area, cultivation 
becomes impossible and the climate is essentially altered. What de¬ 
foresting has done for Almora can be seen in its scanty rain-fall, its 
barren slopes, and few springs, although the area afiectcd is so small. 

The action of a river in the sculpture of mountains is throe-fold. 

First, it has the chemical action of rain in dis¬ 
solving portions of rock constitncmts: again, 
it has in its mountain course the grinding power of the gla-cior in tho 
force with which it drives the gravel, stones, and boulders along its 
rocky bed : and thirdly, it has the glacier function of transporting 
material and laying them down in deposits elsewh(;re. In thci case of 
glaciers the denuding process is the more important, and in the case of 
rivers the transporting function has, perhaps, more infl uence in mould¬ 
ing the features of the surrounding country. In the beds of many of 
our mountain streams we can detect the action of both glacic^rs and 
rivers in the striated and furrowed appearances ])ro(lu(;(sl by tln^ 
former and the rounded forms of worn pebbles due to the influ(mc(^ of 
flowing water. The muddy colour of the water is due to mud or sjuid 
held in suspension, and it has been estimated that in this way six- 
thousandth part of a foot is annually carried away from tho water-sluMl 
of a great river. This waste is, however, very unequally distributed 
being very much greater in slopes and valleys and less in plains, W() 
may he prepared, therefore,” with Professor aeikie, to find thit solcdy 
by the continued erosion of running water, even the most recently up- 
heaved mountain chains have had stupendous chasms carved out of 
their sides, and an almost incredible amount of material romovcnl from 
their surface. Such has been the origin of the Scottish valleys 
which, according to the same writer, have been cut out of the 
general mass of the upraised rock. The existing mountains are 
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wlisit we now iinti them to be, because they have been left standi/i;>- 
wiiile the vallevs have been excavated among them.’’ Playfair in his 
Illustrations of the Huttonian Theory,” as qiioted by the same 
author, writes :—“ If indeed a river consisted of a single stream 
without branches, running in a straight valley, it might be supposed 
that some great concussion, or some powerful torrent, had opened 
at once the channel bj' which its waters are conducted to the ocean; 
but when the usual form of a river is considered, the trunk divided 
into many branches, and then again subdivided into an infinity of 
smaller ramifications, it becomes strongly impressed upon the mind 
that all these channels have been cut by the waters themselves ; that 
they have been slowly dug out by the washing and erosion of the land; 
and that it is hj the repeated touches of the same instrument that 


this curious assemblage of lines has been engraved so deeply on the 
surface of the globe.” In major and minor river systems the same 
principle is observed ; the lines marking the tributaries of a stream 
appear like the veins of a leaf aU converging on the mid-rib ancj 
each forming within its own area a separate main line of a smaller 


system until the differences are inappreciable. But it may be asked 
why, if these influences are uniform in their action, the results are 
so varied. The answer is not far to seek and is to be found in the 
varied character of the materials on which the aerial forces operate. 
The southern flank of the Siwaliks below Debra, consisting of soft 
sandstones, are weathered by the heavy monsoon rains until they are 
almost per^ndicular. The Krol Hmestones give their picturesque 
outime to ae outer Himalaya, when compared with the other lower 
ranges. The shales and slates have a character of their own, and 
the great crystalhne range itself owes its form to the rocks of which 

It IS eomfK>sed Kamet has its pecuKar pyramidal shape from its cap 

their peaks defined hy simple aerial action on their materials. Thus' 

ourmountain^nges axe due in thefirstplaceto subterranean disturb- 

an^, and m the second place, to the action of the different forms nf ' 
water, chemicaUy and mechanicaUy, on the varied materials of which 

^ rocks are ^mpos^. It is the combination of these two forces 

that gives such varied resn]f« onfH 

hensive infonnation is re«>rd^ regardSgT^^^^^ 
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Position of'the ground. Early observers: Herbert, Cantley, Falconer, 'flie 
mountain system. The sub-Himdlayan zone formed of tertiary rocks. 8i\valiks. 
Post-tertiary deposits. Supposed glacial deposits. TiOwer Himalayan region. Simla 
region, Sirmur formation. Relation of Sinnur and Siwdlik scries. The Satlaj 
valley. East of Simla. The Kumaon section. The Nepal section. Sikkim section. 
Slight con-espondence between the rocks of the Himalaya and of the reninsula. 
Frequent occurrence of carbonaceous deposits throughout the Tanver IlimHlaya. 
Conjectural affiliation of the Lower Himalayan sectioTis. The Central Himiilaya. 
Strachey. Stolickza. Western Tibet. The principal crystalline areas. Nnnnnu- 
litic deposits. Post-eocene eruptive rocks. Central gneiss. Kashnui’-Kishtwar 
region. Central Tibet. Its granites, schists, slates, conglonicrat(;s and fossilifcrons 
rocks. Paljeozoic strata, Silurian, Trias, Jurassic. Fossils. Tertiary deposits. So- 
called Niti fossils. General Strachey’s conclusions. Stolickza’s views. 


The British Himalayan districts, which form th(‘. imintHliaic 

subject of this sketch, arc fhcmstdvt's sii<*h 
Position of the ground. * n .. r* i i 

a small portion or tlie immense ;>;e<)Io/i;i(*al 

region to which they belong, that wc shall have to wander (‘.onsider- 
alily beyond their limits to attain some idea of tlieir places in natures. 
Some of the ground forms part of one of tlic best known, and 
certainly the most widely known, of our Indian r(xjk~l<)nnati()ns : 
the Dehra Diiii is pre-eminently the Diin ; and tin*, low hills .sc‘pu- 
i^ating it from the wide Gangetic plains ar<‘. tlic original SiNMiliks, a 
name to be found in every geological text book. Th(^ rocks ol‘ tln^ 
higher hills to the north, below the vsuowy rang(^, lia,y<^ as y(*t r(‘<uq’\‘<‘(! 
only cursory attention, being chiefly non-fossilih'rous slatvs and crys¬ 
talline schists. On the snowy range and beyond it in (^hin(‘s<^ territory 
we again come upon formations of wcll-establislusl position, but of 
which we have little real knowledge, and are aJtog(dher (l('p<qid(mi 
upon the occasional observations of a few advc'iitiirons explorers. 


In geology, no less than in other scicinces, it is (li'sirahhi to lx* 

Early observers. l^>'«vvle,Ige. liven 

in descriptive geology tlii.s inlbrinaliou is 
interesting; and for the .student such illustrations a,r<) almost (‘ssen- 
tial. Although the germinal idea of gi'-ology, thai, the ahorigiiial 

^ This chapter has been written by Mr. Tf. R. Mtvllicffil r n 

Geological Survey of lacUa, for this vohimc.-E. ul (he 
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superposition of sedimentary deposits is a sure indication of succes¬ 
sion in fene of formation, and hence that the structural relations of 
rocks are the ultimate criterion of age, had to be conceived befor’C' 
geology could have birth- The difficulty of applying this test, of 
observing otecnre and scattered outcrops, and of putting together 
and discussing the features thus laboriously collected, is so great, 
that, from the beginning, geologists have sought for, and adopted 
more ready tests for the chronological classification of rocks. The 
faistorr nf progress in geology is in great measure made up of the 
failures of generalisations thus too hastily arrived at ; the total 
bimkdown of false assumptions, and the correction of errors due to 
the forc^ application of partially understood principles ; to the 
neglect of the regulating laws of structure. The science is so young 
that its history in India affords examples of these errors. In some 
c»ses our admiration of the men and the work they accomplished 
is positively enhanced by our knowledge of the difficulties under 
winch they laboured. The names Herbert, Falconer, Cautley, and 
Strachey call especially for mention in connection with the ground 
under notice. Cautley and Falconer will be imperishahly associated 
with the palseontological branch of geology, as having with great 
labour brought together the unrivalled collection of fossils, the 
description of which was partially published in the Fauna Antiqua 
Shu.lensis. Work of this kind endures, in so far as it is to a great 
extent a r^sord of hard facts, having each a permanent interest, 
Bmdk m “iie existence of a certain fossil within a fixed range of 
siratei* It is not ^ with fecte of the first order in geology proper r 
liie ;fflii;iouii€em^t that such a Mud of stone occurs in any particular 
place conveys no information that can be said to have scientific 
value; it is only when aocumulated and colligated under established 
prinriples of formation that such petrographical facts come to have 
any g»tegi^ meaning. Herbert's observations were of this order. 
He dedt entirely wi& unfossiliferous rocks, and the principles under 
wMch lie had to arrange time observations were still to a great 
extent artifidal; Ms work has tiierefore only an historical interest. 
Captain Cf. D. Herheri^ however, must rank in merit as well as 

the foremost pioneers of geo- 
. logy in India. As a man of great talent and 
sonnd and extensi¥e sdenMfic cnlture, lie may stand with Captain 
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Hewbold, who did so much for the geology of boutheni India* The 
advantage of the latter lay in the greater simplicity of the ground he 
worked in and in his being even a few years later in the field. The 
mineralogical survey of the Himalayan districts was one of the earliest 
attempts at a geological map of a considerable area made officially in 
India. The work was entrusted to Captain Herbert by the Marquis 
of Hastings; but it was left to private enterprise to make known the 
results. The publication was taken up by Mr, Henry Torrens, of the 
Bengal Civil Service, the accomplished editor and proprietor of the 
so-called Journal of the Asiatic Society of Bengal, which was then 
brought out at the personal risk and responsibility of the Society’s 
Secretary, and was really the continuation of the publication started 
by Captain Herbert himself in 1829 with the more appropriate title 
{under such conditions) of Grleanings in Science. The report appeared 
as an extra number of volume XL of the Journal for 1842, nine years 
aft^r the death of Captain Herbert, and seventeen years after the 
completion of the survey. The map to illustrate the report was 
issued with volume XIII. for 1844. It comprises the very large 
area lying between the river K41i and Satlaj, more than 200 miles 
in length, and from the plains to beyond the snowy peaks, a breadth 
of 90 miles. Captain Herbert does not assume any pretensions to 
authority. He tells us very plainly that he made up his geology for 

the occasion, but it is plain, too, from his ol >s (3 r- 
Eis geological theories. j ^ x- xi x i 

vations and reflections, that ho thorougiily 

mastered his authors. His suggestions in correction of current 
views are often very judicious, and display a truly scientific turn of 
mind. His work, nevertheless, can only be noticed in illustration of 
history of Indian geology. He divides all the rocks of the inountainB 
into two great ^primary’ formations—one for the gneiss occupying 
the central region, and one for the micaceous, chloritic, hornblendic, 
and argillaceous schists, to which also he joins the limosiones. II<^ 
makes a third zone of the narrow strip of secondary rocks, mostly, 
if not entirely, the Newer Bed, or Saliferous Sandstone.” On tho 


strength of this purely imaginary identification borings were i‘econi- 
mended, if not actually undertaken, along the margin of tho plains, 
to find the carboniferous formation with its coal. This notion was 
not quite exploded by the discovery of the famous tertiary fauna in 
a part of the rocks designated by Herbert as Now Hod Sundsiono ; 

15 
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and by the latest writerSj prior to the Geological Suryey, the sand¬ 
stone along the fringe of the Kumaon mountains^ and now known as 
the Kihan or lower Siwalik groups are treated as secondary. The 
fonstant dip of the rocks of the southern Himalaya towards the 
eeniral axis^ so marked a feature in their structure, was treated by 
Herbert in a manner characteristic of the times. His three forma- 
tions being by assumption successive in order of time, the observed 
structure seemed to subvert this ordained relation, making the 
younger apparently pass beneath the older, the schists beneath tho 
gneiss, and the sandstones beneath the schists. He attempted first to 
explain this anomalous feature by faulting ; but when his cal¬ 
culations seemed to demand a fault having a throw of eight miles, 
he gave up the idea in favour of a supposition infinitely more 
extravagant. He came to the conclusion that the apparent bed¬ 
ding in each of his three series is not true stratification, due to 
the process of deposition in water, hut only pseudo-stratification, 
produced by some process of concretionary action; thus, for 
the sake of a collateral issue, he cut away the very foundations of 
the science of geology. 


The work of Cautley and Falconer was the geological converse 

caatley and Falconer. attempted by Herbert. They dealt 

entirely with one series of rocks, and treated 
aem almost exclusively from the point of view of their fossil contents, 
me range of their operations was limited to the low fringing hills 
fte Cteiges andthe Satlaj. The stmctnral features were 
AgMy tondred upon, the skata being taken to belong to one 

^ recent 

ew labours, and of the nchness of the fauna they discovered 

SIWALIK FOSSIL VERTEBRATES. 

Quadbximana. 

Semnopkheeus, Pithecus. 


Carnivora. 
ifyania, Amphwym, Hycenarctos, 
Lutra, Enhydmdm. 


Cams, Mellivora, Felis^ 





IK COLORS AT THB SURVEYOR mMhm OmCS, CALCUTTA, YIBmABY M, 
for I. T, Alkjtaoa laciiMga of the N. W. P, Gaietteer, 
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Proboscidia. 

Stegodon (4 sp.), Loxodon (1 sp.), EuelepJm, Mastodon (2 sp.), 
JDinotlierium (sp.). 

Artiodactyla. 

Hexaprotodon, Merycopotamw, Hippohyus, Sus, ChalicotJierium, 
Swatherium, Antilope, Cervus (sp.), Camelopardalis, Camelus, Bos 
(sp.), Hermbos, Amphibos. 

Perissodactyla. 

Rhinoeeros (3 sp.), Antoletherium, Equus, Ilippotherium. 

Reptilia. 

Crocodilus, Leptorhynehus, Varamis, Colossocitelys, Emys, 
Trionyx, Testudo. 

Undetermined species of Aoes, Pisces, Mollima and Crustacea. 

It is to Oaptein Richard Strachey, of the Bengal Engineers, now 
General Strachey, Member of the India Council, that we owe the 

strachey. attempt at a sketch of Himalayan 

geology based upon extensive observation. 
An abstract of his results was published in the Quarterly Journal 
of the Geological Society of London for November, 1851, and the 
map accompanying his paper includes about the same ground as 
that of Herbert. A comparison of the two maps shows how great 
an advance had been made. It is greatly to be regretted that 
official and other business prevents General Strachey from making 
with his own hand the few corrections and additions necessary to 
bring his work up to date for the present publication. The annexed 
map is little more than a reproduction of General Strachey’s 
and the description also of a large portion of the ground is a reprint 
of his paper.^ Acknowledgment is made by him that a considerable 
portion of the observations recorded were contributed by his 
brother, now Sir John Strachey, late Lieutenant-Governor of these 
provinces. 

For the geographer a mountain chain is fixed by the conditions 

The systen.. direction. The geologist 

woxild film make his mountain systems to 

5 On tlie Geology of Part of the Himalaya Mountains and Tibet: Qaar. Jour 
Geol. Soc., London, for November, 1851, VoL Vll.—JBJ, T. A. 
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primarily npon contemporaneity of formation, as sng|i;oRf ing 
<aiisal connection. From neither point of view can tho Hinmliiyn 
pretend to fixity of limits. On the south, indeed, no groat physical 
boundary eonld be more marked than the base of the inounifiinH 
between the Jhelum on the west and the Bramaputra on tho east, a 
distance of about 1,500 miles. The line is remarkably nnhroki'ii, 
without projecting- spurs or open re-entering valleys. If, has a 
uniform curve, the bearing in Upper Asdm being to east by noi’l li, 
while in-the Panjab it is nearly to north-west. Throughout this 
entire length the hills rise abruptly from the alluvial plains. Tlio 
tenninaticHis of this boundary are also very well marked. Th(‘ Asilm 
valley ends against the ranges of the Barma-Malayan mountains, 
whkrh pass up fi-om the south, at right angles to tho Iliimllayaa 
chain, to coalesce with it in the elevated regions of Bastcrn Tilad. 
Similarly on the north-west the ranges of the Sulimdn and flindii 
Kush pass continuously into the mountain region of Little Tihcf, 
nearly at right angles to the run of the north-west Himdiaya. It 
is OB the imrth that the question of a physical boundary is to a grout, 
extent arbitrary. The chain of mountains that, under tlm inujH' of 
Himalaya, forms the northern boundary of Hindustan, is in rcmiity 
the southern face of the great mass of elevated land oxtonding through 
n^Iy 30 degrees of longitude, from the sources of the Oxus to those 
of the great rivers erf China, while its northern face appears upon 

To the south lie, the, plniu.s 
^evatiou is about 1,000 feet above, the sou; 

rf ^hioh nowhere, is « 

3,000 feet. The loftiest srxmmite known on the 

k ^ northern parts of tl ‘ 

'’'*"**^ S<™, broto ^ i.t. . 

»Sl„rfds„,i„er, great «- 
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that either the Himilayan or Kuenluen have any definite special 
existence as mountain ranges apart from the general elevated mass 
of which they appear to be the two opposite faces. The portion of 
the southern chain to which the following description more particu¬ 
larly refers^ is somewhat to the west of a central line^ on about the 
80th degree of east longitude^ which meridian passes through the 
island of Ceylon, and not far from Cape Comorin. The order of 
notice will be in successive zones from south to north—the plains, 
the Sub-Himdlayan zone, the Outer or Lower Himd,laya, and the 
Central Himdlaya, 

While difference of opinion exists as to the formation of the most 
recent deposits, it is not to be wondered at 
The plains. there is often much doubt as to the origin 

of ancient formations. The primitive idea that a water-basin is 
necessary to the accumulation of extensive sedimentary deposits is 
still widely held. To it is primarily due the not yet obsolete opinion 
that the plains of India are in great part of marine origin. The only 
direct evidence in support of this view is the local occurrence of salt- 
wells, which also involves a popular error, for although the sea is the 
great receptacle of salt, it is chiefly by rock-decomposition on dry 
land that salts originate. This fact is likely to force itself disagree¬ 
ably upon future generations in India ; at present we have orJy to do 
with it as at least weakening a mistaken geological position. The only 
fossil remains found in these plains-deposits are of land or fresh water 
origin, and these occur even in the delta below the present sea 
level. 


The surface-form, and the distribution of the materials of these 
deposits, is, moreover, just what is now understood to be due to the 
normal action of rivers above their final point of discharge. Torrents, 
streams and rain-scour from the precipitous slopes have accumulated 
a wide bank of coarse diluvial deposits along the base of the mountains 
which is known in these provinces as the hhd-- 
bar or forest zone. In Eohilkhand it is about 
ten miles wide, and has a fall of from fifty to seventeen feet per mile, 
and, except in the rainy season, water is not procurable in it. Even 
considerable streams sink into the porous 
gravel-beds. Outside the bhdbar is the tardi^ 
also about ten miles wide, in which water is superabundant, 


TardL 
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mrei®aiig swamps and excessive moisture. Fomcrly if was 
nappes^ fiiat this was an area of actual depression; it has, however, 
aveay considerable fall, averaging (in Rohilkhand) more than i<'n 
f«i in a mile- The moisture is due to the copions rcvappoaranc^e 
of the water absorbed at the head of the lUhar. From tlu^ tnrm 
lie ptaing gradually decrease in slope to throe or four inclu's iku- 
jEaile ia tbe deltaic regions. 

k. belt of fringing ridges, varying in width and abruptly low or 
than the contiguous mass of the Hirndlaya, 
S occurs throughout their entire length, will. 

perhaps two short interruptions in I'jcnior 
which are doubtfully and in part attributed to denudation. 
Bte pure geographer might, in some places, ignore this f(^aturc\ m 
pejrlmps below Naini T41 and Darjeeling, choosing to regard JfM 
repr^utative there as mere spurs of the mountains. Geological 
i^^ryatio% however, draws attention to geographical faaturi^s that 
TOTg M otherwise escape notice, and notes that those so-called spurs 
Wil always be found affecting the form, not of spurs proper, but of 
ridges parallel to the adjoining mountains, and in a more or 
mark^ degree semi-detached from them by a chain ol‘ dcc^p longitu¬ 
dinal gorges and low gaps, corresponding with a leading g(Hdogi<‘fd 
boundajy, that between the old slaty and schistose roekn of the 
mountains mid the massive tertiary sandstones of tlunse frittging 


Fran fliis double consideration the name Sub-Himilaya hnn 
M'fMcffliBtrf tedi- been given to these lower ranges ami to 

Bty MWB. rock-series forming tbora. For tli<» 

^ ttfi®© Mis are apparent to the least observant traveller, 
«r ontar ranges being separated from the inner ones by bread 
isi or <M*s. These more detached ridges have long been 

eMed ^wffiks, a name extended by Cautley from th.^ 
native name (SM)-wala) of the representative range separatinir 
B«faa Dfe W the plains. This name, too, has been hitherto 
4plied to the hills and rocks here described as SuL 
ffimalayan, wherever distinctly recognised. The closer studv of 
to «me has, Wer, brought to tight distinctions involving -ml 
Mcata regarding the application of this familiar name. It has 
been found tot there are recognisable divisions in this groat series 
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of the tertiary deposits of the Sub-Himdlayan hills^ and that the 
younger of these groups contains by far the largest share (if not 
all) of the well known Siw41ik fossils. On this account it was 
proposed to restrict the name Siwdlik to the band in which those 
fossils occur ; but there are good reasons for preferring to con¬ 
tinue the extension of the old name^ and to indicate the separable 
geological horizons as Upper^ Middle, and Lower Siwdliks. On 
the small map annexed they are coloured together as upper 
tertiary. 

It was in the ground west of the Jumna, between the Kayarda 

Supposed key section of Pinjor diins, where the outer and inner 

unconformable groups. hipg ^re confluent for a length of about 

forty miles, that the separation of the original Siw^xlik series into 
distinct groups was first brought to notice. Throughout the whole 
cross-section the dip of the strata is inwards, towards the moun¬ 
tains ; but along a sharply marked line, continuous through the 
length of these hills, there is a junction of highly contrasting rocks : 
the brown and yellow clays, and conglomeratic gravels at the top 
of the series forming the outer zones of low hills, abut against 
harder red clays and sandstones forming an inner zone of somewhat 
higher hills. The feature is nowhere better seen than in the 
region of the Mdrkanda, south of the town of Ndhan, the capital 
of Sirmiir. As is generally the case along the junction of rocks of 
very different textures, the actual surface of contact is concealed 
by d6bris; and the appearance suggested by the conformable 
dips is that the outer rocks pass regularly beneath the inner 
ones. 

Such was the view tacitly adopted by the discoverers of the 

Overlooked by early Fauna Sivalensis. It was from the same 
observers. trans-Jumna region, south of Ndhan and 

of this rock-junction, that a very large proportion of the great 
Siw^ik fossils were procured. No particular notice was taken 
of the striking feature just described; and Cautley accounted 
for the absence to the east of the Jumna of the highly fossilifer- 
ous beds known to the west, by supposing a lesser upheave- 
ment of the ground to have occurred in that direction; thus dis¬ 
tinctly implying that those beds underlie and are older than 
the rocks of the cis-Jumna Siwdlik range, which he had himself, 
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from fossil and petrological evidence, identified with the rocks at 
l^^han. 

Herbert’s deliberate rejection of the elementary fact of stratifi- 
Katee of the moon- cation, to make way for a theoretical diffi- 
culty, is scarcely a less romarkalilo datc- 
maA than the ignoring of so striking a stratigraphieal fcaliirc by 
the ordinal explorers of the Siwdliks. The facies of tho i wo con¬ 
trasting groups, as seen along the boundary, at once suggest that 
the outer and apparently underlying rooks are really the yoimg(>r, 
and this is imir»diately confirmed by finding that tho conglome- 
nte of this group are principally made up of tho ddbria of tho 
con%nous inner strata. Although this latter fact would bt» some¬ 
what against the supposition, the steep abutting rock-jiuictiou 
would next suggest a fault, along which the lower airatii were 
upheaved on ihe north, and thus brought into contact with younger 
beds of Urn same series. Patient search, however, revealed an exposed 
section of the actual contact showing the relation of the sfrnfu 
to be (juite diflrerent from that implied by faulting. Th(^ con¬ 
glomerate were found to rest against a denuded surface of tin* older 
group of rocks; the junction being in fact that of an original sf('cf) 
edge of deposition to which an actually overhanging, invcrt(>d oifcl. 

Imd been given at many points by subsequeni lateral compres- 

mm* * 


«»tee, as thus described, involves much more than simple 
suoa^ve deposition of the groups. It e\, 
; -fk strong unconformity between them, 

tte «er group to have been upraised and deeply (hmud,.,! 
before ^ du^ tfe formation of the younger one. Such a relation 
g^er^y a considerahte break and lapse of time between the 
fonnahons^ma a oortesponding change in their fossil fauna. It 

'"tl 

On account of the obar + 

stowtigrapMed feature snee-estiTiD-+b + oxtent of this 
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the oldei' rocks, of the inner zone, as the IsT^han group. It is the name 
hj which Gautley identified a certain horizon in the series, although 
apparently assigning to it a position the reverse of the correct 
one- 


Corrected view. 


Large as is the gap absolutely required between the ages of the 
beds actually in contact along this boundary, 
it was matter of surprise from the first that 
no trace of so great an unconformity could be found in the immense 
thickness of deposits to the south of it. From the conglomerates 
at the junction, southwards to the plains, one crosses a descending 
section of several thousands of feet of strata without a trace of 
unconformity: showing either that even at the base of this section 
the beds of the N4han group are not represented, or that the dis¬ 
turbance which produced the unconformity along this line of abrupt 
contact was of such a nature as to admit of continuous deposition 
within so very short a distance. Ruling ideas at the time were 
certainly against the latter supposition, that extended observation 
seems to confirm it. Going westwards along the Pinjor Diin, we 
find at the Satlaj, on the very strike and extension of the Ndhan 
range, a continuous conformable sequence from the beds of the N4han 
horizon into the softer sandstones, clays and conglomerates at the 
top of the series. The line of disturbance which in the Ndhan region 
resulted in a denuded scarp against which the topmost beds were 
deposited by overlap, produced in the Satlaj region an anticlinal 
flexure which must have been so gradually evolved that the deposits 
accumulating along its southern base were sensibly conformable 
throughout, although now we find the uppermost conglomerates 
almost vertical, with a southerly underlie, at the edge of tlie Diin. 
Thus it is evident that a well-defined break is not a general feature 
in the Sub-Him41ayan rock-series, and that it would be premature 
so far to sever such a portion of it by a separate name from the time- 
honoured Siw{iliks. The name Ndhan is already current in print, 
and may at present be understood to indicate lower Siwdlik rocks. 
It is important, however, to point out that the real inference from 
the unconformable junction is of more interest than the primd facie 
one ; without it we should not have had distinct proof that slow 
disturbance of great amount took place in the Sub-Himdlayan zone 
during the formation of the Biwdlik deposits. 

Id 
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Alihsngh the marked separation of groups stiggeMe(t Iij tlm 
pe^^Har future of fee hills between the Kayarda and Finjor dun^ 
A diTision mamtamed is not maintainable westwards, (lavro is a tini- 
f^rmity of change throughout the series front 
per Siwiliks. base to top whereby approximate horizons aro 

assignable* Conglomerates and gravels pre^^ail at the topj ’v ariably 
mmcmt&i with brown sandy clays. In many clear sectioiH the 
thickness is quite 4^000 to 5,000 feei It is not, however, to he 
understood that the deposits were ever strictly superimposed to tliaf 
ieptii vertically. The mode of deposition in successive banks, eindi 
feeling upon and thinning out beyond its predecessor, as pointed 
out above for the section on the Satlaj, must greatly modify th<^ 
ffflEuiliar meaning of the word thichfiess as regards $paet; alihtnigli 
where such deposits become tilted up by lateral pressure, and 
along a comparatively shallow section, the appearance is (|uiti^ tlio 
same as if vertical superposition of the whole scries had oht 4 iimHl 
XeveriMess, as regards time, the fullest thickness must he token 
into toxjuai, for each bed is truly successive to that below ik en 
when raised to the vertical, those upper Siw^ik stmta have «« 
fiwh an appearance as to be scarcely distinguishable from lint 
m<si recent deposits—from the beds of the torrent shingle or of 
sandy ahuvium now accumulating in the diins or on the pltiinw. 
The complete justification for their distinction as an upper HiwAHk 
^p is foTOd in #ie few fossils they have yieldc^I, some of 
palamdiem, would connect them with the 
Jifarbada Talley rather than witli the 

Miemm mm of the SiwAliJc series constantly 
Mime Kwfiibs. oeews beneath the thick mass of deposits 

chajaefemdsfio rodk-facies of^+ P^^raph, and It has a 

'»ke» there ere aasomted cUn & Mttainly more akuidiuil 

^ m S^Tw S'””?- ■».- 

wefi.rp^:„r~ « 
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In coiiiformable sequence beneath the fossiliferous zone we find 
rocks of the same type, but having a decid- 
edly diuerent aspect—strong sandstones, 
but of a darker hue, and often highly indurated, with hard clays 
generally of a deep red or purple colour. Throughout the Himala¬ 
yan range, east of the Satlaj, they form the flanking ridges close 
under the higher mountains, and inside the dons ; or at least they 
mostly occupy that position, for it cannot be said that middle Siwa- 
lik beds do not occur there too, as will be seen from the remarks 
upon structure. No fossils can be quoted from those beds, but it is 
believed that some existed in the original Siwalik collections. They 
would probably be of miocene age, 

Ohe of the most interesting features in those Siwd.lik deposits is 
Horizontal variations variation they exhibit in relation to the 
in the Siwalik deposits. position of the great river-gorges. This is 

most marked in the case of the upper portion of the series. The 
accumulation of coarse conglomerates is immensely greater in the 
immediate vicinity of the large rivers of the Himalayan system, and, 
moreover, it is only within the range of those streams that we find 
the beds of large rounded blocks of quartzite and other hard rocks 
such as are now brought down by those great torrents. In the 
intervals between the rivers such conglomerates as occur are formed 
almost exclusively of the debris of the adjoining hills, the same as 
sire found in the minor streams now flowing from those hills; but in 
this position sandy clays often form the bulk of the formation. The 
same influence is observable in the middle group of the series, which 
is often conglomeratic and gravelly, or almost exclusively vsandy, 
near the main rivers, while away from them the clays are often in 
great force. These facts are very observable at the Satlaj* ; in the 
gorge above Bubhor the whole of the upper group is coarsely con¬ 
glomeratic, and the middle one is more or less pebbly throughout, 
while at seven miles to the north-west the brown sandy clayB, in 
which the fossil huhalm and cavielus were found, form three-fourths 
of the entire thickness of the upper group. The apparent exception 
in the case of the Jumna is even a more marked illustration of the 
fact under notice. The river now flows through the Siwdlik range 
at many miles to the west of the gorge where it leaves the moun¬ 
tains; the fact being that in the elevation of tbe outer range the- 
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Jxuaiia conld not erode a passage through the greai accnmiilation of 
conglomerates it had formerly discharged in front of that gorgt^ 
and wMch now form the highest summit of the outer range. It had 
to wort round them not in the direction of its near neighbour the 
Ganges, hut towards the region of lesser deposition. Tims the eon- 
test between the Siwalik strata to the east and west of thc^ iivimil 
rirer-passage is so great that it has been questioned if the formal ions 
ean really Ite the same. To the east the upper groui) is madt* nt 
the hard shingle conglomerates, while on the same strike^ to I he 
w«t fta wnglomerates are composed of local, principally lower 
Bm0k^ ddbris. In the cis-Jumna SiwMiks the midcllt* group is 
formed of fliiok masses of soft sandstones that have yieldinl \ my 
few fossfls,, while to the west clays occur largely on tlu* same 
horizon, and fossils abound. The facts indicated in tins {)aragr'aph 
are of great importance, as bearing upon the question of* the 
moimtamHforination; showing, as they clearly do, that althcaigh 
ih^ deposits, to a thickness of 8,000 to 10,000 toed, are 
now in nmny places turned up to the vertical, and o\<‘n in¬ 
verted, yet the main features of the higher inountains nnisf lane 
been during the Siwalik period sensibly similar to wind fln*> 
are now. 


So far we have briefly considered the original characdors fif flu. 
Steetere of tlie Siwahk Siwalik strata : it is necessary now io nofiee 

tlie features induced by disturbance. Tlii'^ 
^ce on fbe grandest soale. On tiie right iamk of tl»c 
Hard^ tke gray sandstones of tho mid.llc gruiio 
hare a high southerly dip j and this rises gradually, tl.rougli an 
enoraaous thickness of staraia, to a nearly vertical underlie in (he 
Wi^omerate at ike outer edge of the range. A section" of the 
type is splendidly exposed in the gorge of the Satlaj above 
secoy range of the Sub-Him&layan 1 uUh.‘ There 

affect the form imown as mrmal, L e., bends in which tho dip U 
greater on one site of the axis, and so called because of more Lnx- 
iteu mxmmim the symmetrical i. in' 

e«lsial-or than the folded dexure, in which the sSte rt,' ‘ m 
the steeper dip have been pushed beW ^ ^ 
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steep side of these normal anticlinal flexures is turned from the 
mountains. From this there results the familar conformation of the 
Sub-Him41ayan hills, presenting a scarped face to the plains and a 
long slope towards the interior valley. These diins, or at least the 
flat longitudinal valleys which are the typical diins, are thus struc¬ 
tural features, not mere valleys of denudation ; they rest upon the 
comparatively little disturbed strata in the hollow of the synclinal 
flexure. The range separating the diin from the plains is formed by 
the anticlinal, the steep (outer) limb of which is generally broken 
up and denuded away, hence the south face of the range presents 
the scarped outcrop of the beds on the north side of the axis of 
flexure. 

In the inner ranges, where the disturbing action was greater, 
The NUn under Mus- normal flexure often becomes folded, 

with, of course, inversion of the strata. There 
is an instance of this fairly seen in the Niin stream under Mussooree : 
below the narrow gorge, through massive sandstones having a steep 
northerly underlie, there is a continuous section in the low banks 
showing the sandstone becoming pebbly, then interbedded with thin 
conglomerates, then with thicker and coarser beds, all having the 
same high northerly dip. This is undoubtedly an ascending section 
though apparently, according to the dip, it is a descending one, 
the whole series is inverted. To any one who hafe understood these 
simple explanations, it will be apparent that if these conglomerates 
are upper Siwalik, and unless there is a fault somewhere about the 
mouth of the Ndn gorge, the inner Sub-Him41ayan range under 
Mussooree must be in great part made up of middle Siwalik, and 
not of Nahan beds ; and indeed their character would support that 
view. If these conglomei’ates of the Nun are not upper Siw41ik 
they would form a new sub-division of the Ndhan group, which 
could then hardly be classed as lower Siwalik. Similar conglomer¬ 
ates have lately been observed in this inner Sub-Him41ayan zone 
east of Naini T41. It is however to be remarked that these folded 
flexures often are attended by great faulting, on such a scale that all 
appearance of flexure is lost and we only find a section of upper 
Siwaliks dipping against, and apparently passing under, beds of the 
Nahan typo. There are several grand instances of such faults in the 
broad area of Sub-PIimalayan rocks beyond the Satlaj in the Kdngra 
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mi on trough the Jamu hills. They run quite* ntraiglif 
or in Tery open curves for several scores of miles, and as the disle- 
mfeu I^eus, the unfaulted flexure is gradually discloHod. The 
seciioii in the Niin shows us that to the east as well as to the we^st 
flexures may take the place of the peculiar unconformablo overlain 
pmg boundary between the upper and lower Siwaliks descudbod in 
the Mhan region, where there is no diin. The differonco of striic- 
ture would be such as might result from the presoncxi of Homo 
unyielding mass of rock underground in this latter position, provemt^- 
ing the formation of flexures. This N^han region is in other wayw 
remarkable, as we shall see in following sections. 


The form of ibe structural features prevailing in the Kiilnl limit- 
lajau mne indicates plainly a thrust from the adjoining mmmt 4 tiiit 
mass; and the magnitude of the total movement is aslonisbing in 
eemnection witii the reflection made in a previous section, that it 
must in great part have occurred since the mountain imtm had 
a^um^ somewhat of its present form ; or, at least, that the imun 
drainage system had remained the same throughout. 


From what has already been said, a general idea might be formed 
Distribution of SiwAiik distribution of the diflbrent. grotipn ot* 

Siwdlik series ; but the cflbcdH of dfUUH 
dation and other influences remain to bo indicatcfb The <*Iucd' 
expmse of the Sifb-Himalayan hills and rocks is beyoml tlu^ Hnikj. 
Wwtm abani Pmjor, tie lower Himilayan ranges trend uorthwju-dH 
tewrfstte lofty gmhde ridge of the Dhauladhir, overlooking the 
OBjter range of the Sub-Hiniilayan is not afleef (mI 
dit^on, 80 that the zone of tertiary rooks bocon»«H 
Wrf^ed to about three times the breadth it (.xliibil., 
dong fte wWe mmmto range to the east. In the K%ra region 

^maB^ces^ofti^ddnsoccmpiedbyconglom^^^^^^ 

by ^ <£ ^ne brongbt up along great faults. To a a a 
fc ft© npper Siwdiks are still well renresente^l in . 

Mis s b«fc east of this river, along the who/of RohilW 

irf&eseouter Siwiliks hfve been observed TW ’ f 
have been modiy denuded away, and one comes nt ^ '' 

ofti. ranges i^ediat^ ^^^^^^^ 

Mma. This is 4© ease under Naini Td iT 7 
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Kathmandu, there is a broad outer Siwdlik range, formed of soft 
sandstones and conglomerates, and separated by a diin from an 
inner zone of lower sandstones. But, again, along the Sikkim 
and Bhutan border, there is no sign of the outer Sub-Himi41ayan 
range. 

It has been said above that the uppermost Siwi-lik strata are 

considered to be of newer pliocene age, and 
Bost-tertiary deposits. . i i i 

we have seen modern deposits being laid 

down against them along the base of the hills in the hhdhaT region. 
In these a fossil village was dug out by Colonel Cautley in the 
excavations for the Eastern Jumna Canal. They no doubt passed 
down into beds of the prehistoHcal or recent period. Still there 
would be a great gap left in the sequence of formations—^the whole 
of the pleistocene period, represented in Europe by the drift, and 
the cave deposits, which for years past attracted so much attention 
in connection with the discovery of human remains. For some 
middle portion of that period representatives are found in the Sub- 
Himalayan zone. They are unmistakably exposed on the Satlaj, 
above Bubhor, where the hills on either side of the river, to a height 
of some 500 feet, are capped by clays and coarse conglomerates, 
resting quite undisturbed on the edges of vertical Siwalik strata, 
both of the middle and uppermost groups. It is clear that a long 
time of disturbance and denudation must have intervened between 
the deposition of those totally unconformable deposits ; also that 
those high-level conglomerates are separated from recent deposits 
by at least the time it has taken the Satlaj to excavate its gorge to 
its present depth. These two limiting tests of age are quite as co¬ 
gent as those applied to corresponding deposits in Europe. Beds of 
the same age are well exposed above the sanction already described 
in the Niin river under Mussooree. They are here quite on a level 
with the summits of the Siwalik hills to south of the Dehra 
Diin. 

The most interesting deposits of this age are those to which a 

^ , , . ,, glacial origin has been assigned. It was long 

Supposed glacial deposits. . _ , ,i , . « ^ 

Since observed that the glaciers of the 

Himalaya had once extended to a much lower level than they do 

now. Unmistakable moraines are found in Sikkim to within 8,000 

feet of the sea level, the present limit of glaciers being about 14,000 
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More recentlj a glacial deposit has boon (Ioserii)(Ml i?i the 
K&igra valley. Enormous blocks of gneiss are fre(dy Hcatforer! in 
the low ground^ at an elevation of 2,500 to 3,()()() loot, along the 
whole base of the Dhauladhdr range, resting on the Siw/dik strala. 
One cannot well assign a limit to the mass that may bo inovocl by 
a rush of water on a considerable slope ; but the dLstrlbufion of 


these blocks makes it very difficult to account for thorn hr arty 
action of this kind through the existing gorges ; for they ooimr 
along the slope of the flanking ridges, seemingly quite out of naioli 
of any possible sweep of the torrents. They are throe pcmsihle 
gumptions to account for their position : by supposing thr* scairp 

of fte gneiss now forming the mountain-ridge to have onca^ i^xUrndvil 

a couple of miles in advance of where it is now, and so ns to bring 
fliose blocks within the range of its talus, but in iliig ciwo the 
ahouH be found oyer the intermediate heights, which is not fli.« vmv: 
or to admit that the blocks were ice-borne, and not by glaciers, fcr 
the bl(^ are not arranged in moraine fashion, but by Htmiing i,.,. 
m a lake of that period; or to suppose that the whole valiey ami 
ihem^ gorges were formerly choked op with detrital accumul.'.tiuns 
to such a level as may have brought these lateral positions wi(hi,» 
^^ge of thejdl from the gorges, ever overtopping th<. lower 

^ hills. This is by no means a gratuitous supposition for wl 

M those coarse superficial deposits capping tho hcighjs aianc 
■Klugra fort, on the sonth of the valley and oof fl «• i f ,• 

^W!flik <5<mglomfirat€s on which they rest The 

f« such materials, fr^to posi^ l"' 

«a^ »«oH give devation enough there L ^ ^ «‘«Mntnin 

file ^ testory of the case ; but the oossihte 

te the proce^ is not to he lost sight of 

^^sers reached to 8,000 feet lower tLn «+ *1^® Himiilnyan 

^v© hem very active in the Dhauladhii;.. ice-work must 

#itt«ie depcmife at the base of the ^ 

^ ^ border, and probably of the Rnty. the 

^ei^onofgkrialaction; ^nditisimpossibrn 

^mcidenee of thi« age with that ofTe f '^‘‘onoar 

B no independent evidence of chan t of irT*^. 

of level since the age 
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nf these deposits ; and it is doubtful how far mere difference of rain¬ 
fall could count for the change ; we should thus be driven to enter¬ 
tain the idea of an ice-age. 

The confirmation of this physical evidence of a great phenome- 

^ non having affected synchronously so larsfo 

Importance of the theory. ° n , 

a portion of the earth s surface would be of 

the highest importance to geological science. Since the abandon¬ 
ment of the primitive idea that all similar rocks were of contem¬ 
poraneous origin, we have been at a loss for any test of absolute 
time-horizons. Within continuous land areas some approach to a 
judgment can be made by closely comparing series of adjoining 
sections, but for any distant or detached area we have to trust to 
palaeontology for the homotaxis, or comparative classification, of 
formations. Palaeontological hoinotaxis, however, implies differ¬ 
ence as well as correspondence in actual time relations ; and the 
problem of settling, from fossil evidence only, in which direction 
the difference should be counted, is an exceedingly complex under¬ 
taking. Thus palaeontology itself was the chief sufferer by the 
natural limitation of age-tests for the stratigraphical foundation 
upon which it was based, and of which it is as yet far from being 
independent. And as the history of life upon the globe is the 
object of the highest interest in geology, the check to progress was a 
very serious one. The occurrence of even one semi-universal 
phenomenon, leaving such peculiar and well-marked stratigraphi¬ 
cal characters as those of an ice-period, would afford an invalu¬ 
able test whereby to check the direction of growth and distribution 
of organic forms in all the formations nearly connected therewith. 

The change from the Sub-Iiiindlayan lulls to the outer region 
The lower HimAlayan of *1^6 mountains is always, as has been 
region. shown, a more marked feature than the 

more difference of height would suggest. Tho hills of the Nahan 
zone range from 3,000 to nearly 5,000 feet, while tho summits of 
the adjoining mountain-ridge vary from 6,000 to 8,000. From 
this to the groat snowy range tliere lies a tract more than fifty miles 
wide, of deep valleys and narrow ridges, the average elevation of 
which would be scarcely over that of the bordor-zone of mountains. 
This is the region appropriately known as tho lower or outer 
Himiilaya. The main watershed of this broad tract of mountains lies 

17 
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well to the north of the line of snowy peaks, and the 
toareree the lower hills in very tortuous courses. The nral itni 
stamped upon the area by the denudation from rain and ri\er*j 
veiylittle clue to the rock-structure. Although the g^meral sfnhi* of 
the formations is parallel to that of the range, the eom|H»^ifhni i»t‘ the 
strata is too complex, and the eases of local distortiim Um tVef|ia'iit, 
to admit of an3rthmg like the regularity of feature ihnt lui^ hri*n 
described in the Sub-Him 41 ayan zone. Oiu^ eharaeti'r lnn^, iicrv\- 
ever, be noticed as constant throughout the western part id* the hiuer 
Himalaya to as far east as the NopM frontier i along the outenuo^t 
mm ftere occnrs a strong limestone formation, produeing ridg.-^ of 
morera^ed ouffine and having a greater Novation tiian the hills 
for some distance to the north of it. Our knowie.lgo of this 
immense stretch of mountains is so fragmentary that no {'oiitici'tod 
aoeonnt can be given of it. We can only give a sketch'of ilu’ loui 
eections that have been even cursorily observed, au<l otler sotuo 
^njectar« as to their connection. Tho four se-ctions occur iti tl.o 
Simla region, the Knmaon region, Nopdl and Sikkim. 


The first thing to note of tho Simla region is that it m.iwfittdeH 
Tbe Simla region, termination of tho Lower lliiiuUjiyii us 

<?nK-Tr- .51 characterised above. In de.sfrihitig tho 

Snb-Hm^y^ ,one it was noted how from about riniur (on fho 

V "P •>-» »'■ U- W l! 

oMr ndge, which is esmody on the line of fbe «« ,* 

and is strnctnrally its eamvalent TT, r ™ snowy ningo, 

*at tins is nota freak of denn,! miporknt, to ixituMs 

motmtaina by a te^arv sea ^ ® great hay worn into tho 

snecessive fommitonsTf thfaZl^ T\ 

abniptlyciitofiFtli^ Thfifa..- V*® ciirvii iiinl 

bend. »g«,^ ^ The „f i|,„ 

that ^-^dary, thus showing 

layan region, fc hegianto^, oMh «^mction of tlio Oub.r HimA- 
HimAlayan ebvation^lhf mount decrease of the 

» -^^Perfidai sense-^ hein.^triT'^ 
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reproduce its characters. Kashmir has structurally more relation 
to the Central Himalaya than to anything south of the snowy range. 
This fact of diminishing original elevation comes out very clearly in 
the peculiar distribution of some of the formations that occur in the 
Simla region. These have been roughly classified as below :— 

r Kasauli. 

Sirmur ... < Dagshai. 

V SubiUhu (nummiilitic). 

Krol (? triassic). 

Infra-Krol. 

Bkini. 

Infra-Blaini, 


Schists and gneiss. 

The marked change in the surface configuration from the Siib« 

Himalayan to the Lower Himalayan hills 
The Sirniur formation. . , , /* > , , , , 

introduces tor the most part a total change 

of rocks. Below Mussooree and Naini Tdl, and throughout the 
whole range to eastward, one steps at once and for good from the 
upper tertiary sandstone to the much older slaty rooks. It is not 
so, however, in the region between the Jumna and the Satlaj. 
The high ridge on which stand the stations of Kasauli and Dagshdi 
is formed of rocks very similar in character to those of the Ndhan 
zone close by ; but the marked boundary separating them is con¬ 
tinuous with that forming to the east the separation of the Kalian 
from the slates. Indeed even here, under Kasauli, the slates often 
appear along the boundary beneath the sandstones of the ridge, 
which have been upheaved upon a basement of their sup[)orting 
rock. Resting upon the slates in this position wo find thick beds 
of dull brown, gray, and olive indurated clays with bands of lime- 
stone, in which there occur abundantly fossils characteristic of the 
nummulitic period. These bods are well seen about Subathu. 
They are overlaid conformably and with alternating transition by 
red clays with hard purple and gray sandstone, well seen about 
Dagsh4i. In the ascending section sandstone prevails to the 
exclusion of the red clays, as is -well scon on the ridge at Kasauli. 
In these top beds numerous leaves have boon found indicating 
the proximity of an abundant sub-tropical vegetation. The 
aggregate thickness of this threefold formation (Suh^ithn, Dagshai, 
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and TTa.gan H) may be from 2,000 to 3,000 foot. Col !('(>! i\t'!y »( 
may be known as the Sirmur series, a considerable part of its area 
(Kjcurring withixt that State. 

Here, then, at last we have a formation tlio horizon of whieh^ is 
fixed by a woll-miarkod marine fauna. The 
Itedistritiitlon. guMthu group at the base of this serii's is 

certainly eocene; and considering the perfectly traasitioujil rharae" 
ter of the three groups, we may provisionally consider tlu' whole 
series to he of this age. The study of its position and relat ions s«>('nH 
to tin-ow mnch light upon the history of the momitain-systein. It 
forms an almost isolated outlier, caught up on the edge of the nwun- 
fein-ar^. Its greatest width, east of DagsMi, is about ten niih's. 
In that direction it stops out along the cre.st of a ridge at about 
fifteen miles west of the Jumna ; tho mode of termination show¬ 
ing tiiat it was effected simply hy greater elevation to the ensf, 
and oonseq^uent denudation. The only other known oetmrren«*o of 
these rocks within the south HimAlayan boundary to custwiiids is 
a small patch of Suhfithu beds on the top of tlu’i ridgii east ol 
the Ganges close to the village of Bon in Garhwill. in the (ur 
east, however, the nummulitic deposits at tho south lms<' of tlm 
Garo hills have a very striking resomblnnoo to the Huhiithu IuhIs ; 
but it is doubtful if they were over connected. To llu* west, 
at the Satla^ the outlier is attenuated to a bauil u few yard =( 
wkl&—a bottom remnant of Hie SubAthu bods. These mck.s again 
appem; in mem force in the ridge beyond, but become gradually 
depr^sed in that direction., so that before roacliiug the Bii'w 
the most chasaeteristie hottam group has disappeared. Tlu« hand 
m u^wwWby the upper groups is well marked, lluiugh very 
w«ww, at the Ravi. The hill station of DharmsAla stands upon i'f. 

Somepoinfe of interest have been made out regarding the nda- 
tions between the Sirmur series and »h., 

contiguous older formations. There w\eiv 

t mmonfo™% - the SuUthu bods do not rest upon the neU 

B.Ma„ the., 



OF THE NORTH-WESTERN PROVINCES. 


133 


beds below tlie red rocks ; while in the valley alongside there must 
be 600 to 800 feet of this bottom group. These facts suggest 
proximity to the edge of deposition of the nummulitic sea ; and the 
succeeding deposits, ending in the plant-beds of the Kasauli zone, 
tend to confirm the view. 

It seems, too, that little or none of the contortion which now 
Contortion of the slates effects all the rocks had occured before the 
post-eocene. deposition of the Subdthu beds ; for at 

Subdthu itself a characteristic bottom layer is clearly seen, resting 
continuously throughout a considerable synclinal flexure upon 
approximately the same bed of the supporting slates. In agree¬ 
ment with this observation, we now find these rocks to have 
undergone equal contortion with the slates. The inner boundary 
of the eocene area is a very broken one ; and outlying shreds 
of the nummulitic clays are found caught up in folds of the 
slates, as may be seen on the road north of the Haripur rest- 
house. 

All these facts would tend to prove that although some general 
elevation of the mountain area, involving 
* deep denudation of the rocks, had occurred 
here prior to the tertiary period, none of the special disturbance 
characteristic of the existing mountain-system, and so specially 
marked in this fringing zone, took place till after the deposi¬ 
tion of the eocene rocks. The Sirmur series exhibits more iiatenso 
and varied disturbance than is at all general in the Nahan group. 

The relation of the Sirmur to the Niihan group cannot be so 

Relation of Sirmixr and definitely made out, as they are only seen 
Siwalik senes. ^ g^eep line of 

boundary ; and the question is, as to the nature of this boundary. 
The argument for the total separation of the groups iu this region 
appears, however, to be pretty conclusive. Although, as has been 
said, the rocks of the upper Sirmur groups have a strong lithologi¬ 
cal resemblance to those of the Ndhan group—so much so that the 
type of the Sub-Iiimalayan deposits may ho said to have set in 
with the eocenes—the facies of the Ndhan and Sirmur groups are so 
distinct, iu close proximity, that there is little ground for consider¬ 
ing any parts of them, as reiiresonted in this Jnmna-Satlaj region, 
to 1)0 equivalent. It is only on the supposition of the boundary 


Inferences. 
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b^ivreen the areas (which is also the chief hoiinthiiy along tho 
h^ of the mountains) being a great fault, that the c|«osiioii of 
mrrespondence can arise at all. But as tliis sitfi|Hwititm in the 
primdfade one —^the one that would bo applied from the fK^eepteil 
interpretation of like boundaries in other lummtain regi«iiiH it in 
necessary to state the evidence against it. 


Throfighout the whole range of the N/ihan zone in fhi^ region 
no trace of the very chameteriHtiV 8itliitffm 

ProbaJble Tinconfonmty. t i i i « t . t 

beds has been found, either at fin* iippannif 

local 1mm of the section, or as a remnant adhering along the 
psed Mt-gronnd. In the former position it might he Maid 
should be more likely to find the top rooks of the older group ; htif 
ins too can be answered negatively: the lower we get in the Nihaii 
group, we find clays to occur more frequently, wlaTc^as the I\a.«iiitt 
beds are almost exclusively sandstones. It is uIko to he noted thuf 
no remuant of the Ndhan rocks has been re<*ognked eitppiiig the 
Kasanlibeds, or otherwise, within the eocene area. No eonglmne*- 
lafe has been observed in the Sirmur group. The only poMilioii 
feom which the original continuity of the groups, with sepiirafhtri 
by faulting, could be maintained, would bo to assi^rt that, an the 
actual base of the Ndhan group has never been scnm in thi« regi«»ii 
the whole eocene group may bo buried beneath it in fouftinmtid.* 
or otherwise; and correspondingly, that any fni,*e t»f lb„ 
N4han deposits had been washed away from the pnwent ...HHut,. 
^ So much for tie direct evidence. As to the imliroet, th.nv 
te r^y frfcQ^ ex<^t the fact of abruptness, in the elmnieter uf 
^ hmmdary it»lf to countenance the supposition „f a 
« A stwgtt line drawn from the west end of tlie ewene area 
m Simmr to fe small nnmmnlitio outlier east of tin, { } 

™,.M tarf, fl» Sh^ UJs .ooth „( 0,1,.. J ‘‘‘I 
tay-Pc© course of the boundary, north of t1,«+ r . ^ 

WB wn to be remarkably straieht TV,« 
probable supposition is that the eocene area ^ 
approaching to the present steep edge of , 
of before 4e deposition of the mhan rocks. 
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It iSj however, to be mentioned that far to the north-west 

ciiange of character to there is complete transition throughout the 
the north-west. tertiary series, from the Subathu to the top 

SiwAlik- The partial obliteration of the Sirmur series, as forming 
a sharply defined zone at the base of the mountains, commences 
at some fifty miles beyond the Eavi about Udampur. The zone 
is there more than twenty miles broad, and rocks of SiwAlik aspect 
occur within it. Still as a zone of greater upheaval it is traceable to 
beyond the Punch; but before reaching the Jhilam it is quite 
effaced, the whole tertiary series sweeping across it in an anticlinal 
flexure. These facts do not in the least disturb our conclusions 
regarding the relation of the lower and upper tertiary series in the 
Lower Himalayan region. They only form part of the concurrent 
evidence that towards the middle of the Himdiayan system the 
elevation was greater, and commenced earlier than in the terminal 
region. The same fact is emphatically’shown in the comparative 
relation of the Sirmurs to the older rocks in these two positions. 
In this case there can be no doubt of the deep unconformity in 
the Simla region—a relation of the same kind as that here 
adopted for the Sirmur-Ndhan relation in the same area. But this 
feature too is quite changed to the north-west: in the great inliers 
of old limestone that occur within the tertiary area of the Jamu 
hills, the Subathu group, with the same characteristic bottom- 
bed as noticed at Subathu, is everywhere observed in parallel (con¬ 
formable) superposition with the old limestone. It is not in¬ 
deed proven that this rock represents the Krol formation; never¬ 
theless, the contrast of the stratigraphical relation is most striking. 

We have again to refer to the Jumna-Satlaj ground for the 
Older rocks of the Simla sections of the next older rocks to the 

region. eoccnc. The peculiarities of this region 

come out stronger as we recede in time. Its character in tlie 
plains, as the present main watershed of Hindustan, is really its 
least permanent feature : there is some reason to think that tho 
Jumna once upon a time may have flowed towards the Indus 
through w’'estern Rajputdna. It can certainly be aflBrmed that 
such a course was within the range of the diluvial conditions that 
formerly obtained in upper India. The peculiar unconformity 
found in this position between the uppei* tertiary rocks is not, 
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Hke ilie plains’ watershed, accidental or tomporarj*, l»uf wfraclm.il. 
In the well-preserved sections of the Sinnur group we fouinl in this 
region the only representative of the eocene period within (lie 
Southern Himalaya j and again hero w'e find the Ih'n) presi>r\cil 
re m ains of the older formations. This ground too has h(*eu t>\mniueil 
in more detail, so it will servo as a standard of eompurisoii. 

The Solan rest-house on the new road to Simla stands hidwecii 


three picturesque inountaiii't of liinestoiii' 

standard section. i . , , . 

more or less isolated in each case n|!on u 

base of supporting rock. It is a blue gray stone, sevonti linndred 
fe^ in thiekness. From its position hero wo are wife in taking 
it as Hie youngest gronp of the series with which it is eonneeted. 
It has now for some years been spoken of as the Krol linieHtmie. 
There is often a band of coarse sandstone at the hawe of it, whieh 
seems to vary a good deal in thickness, often at the exjtonKo of the 
limestone. Below this there is well exposed in this neighhmirhood 
a thick band of black carbonaceous slaty shales, whieh pass down 
into similar non-carbonaceous flaggy beds, forming the whole haie 
of the mountains in this zone, down to the lowest levels. At a 
thousand feet or more from the base of the Krol limestone there 
occurs in those slaty flags a thin hand of compact lime,stone of 
clear pink, yellow, or gray tints, often accompanied hy a bed of 
emgWrate, and a white qnartzite. This hand, though ii thin otte, 
seas® te he veiry persistent to great distances; it is therefor.' 

a wrfl-m^ked horizon. It has been identified <m the 
of the hills under Simla; far up the valley of the Tons at 
Simla^ussooree road; on L (I angel t:! 

uuo uiami group, j-he Krol group is traeeahle 
e^Hrards almost oontinuouslv and in alimw^ . 

tiiiwnn-E-n V 7 , ^ ™ condition uH 

Ww t. ™k» i„ 

^^MecfaKfiaffiniaea ^ classified from fossil ovulenee 

%/l-Blaini beds may t™nd''wl'''*"f 

and Bhdbe series of nnJ a F ^ membors of his Mntli 
g«mp represents'his L-f'' 

J' correspond with his Kulmg series of tlm 
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carboniferous pei'iod, in the central Himalaya. But no recognizable 
fossil has yet been found in these rocks in the lower Himdlayan 
region. 

The relation of this series, which forms so continuously the 

outermost zone of the lower Himdlaya, to 
Extension to Simla. . . . , . 

the metamorphic rocks on the north is very 
puzzling, yet essential to the explanation of the mountain structure. 
Some important hints towards it are found in the Simla region. 
Unless one chances to stumble upon an outcrop of the Blaini group, 
the flaggy slates of the infra-^rol and infra-T^hxmi horizons are 
indistinguishable. Immediately north of the Krol there is a com¬ 
pressed anticlinal flexure, with elevation to the north of it; so that 
tlie slaty rocks occupy the whole ground till we reach the quartzites 
of Tara Devi and Boileanganj, which dip towards their common 
synclinal axis at the gap south of Simla : limestone occurs above 
them on Jatog. These may represent the Krol group. However 
tliis may be, there can be no doubt about the identification of the 
Blaini group on the spur under the Yarrows and under Chota Simla, 
on the opposite sides of Jako. The thickness of strata above these 
outcrops, to the top of Jako, would quite carry the section up to the 
base of the Krol group. 

An interesting feature of the section is that the rocks of 
the Jako and Boileanganj hills are highly 
lyiiig metamorpMsm at metamorphic—mica-schists and garnetiferous 
hornblende-schists with abundance of vein- 
quartz—while the flaggy slates above and below the Blaini group, 
all round the west, north and east base of the hill, are as little meta¬ 
morphic as on the base of the Krol. This is a crucial instance of 
a phenomenon that meets us far and wide throughout the Himdlaya, 
the superposition of highly metamorphic upon non-metamorphic 
strata. The metamorphism is often apparently greater than here— 
we find gneiss instead of crystalline schists at top—while the case 
for superposition is less distinct; so that it is possible to doubt the 
fact of its being a normal ascending section ; and accordingly this 
has always been a chief stumbling-block in the interpretation of 
the lower Himdlayan sections. It is the feature that so fatally 
puzzled Herbert fifty years ago. We shall have to return to the sub¬ 
ject presently, and would only remark here that the very instructive 

18 
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imw we have just seen occurs in a much triHiUcnt.-.i 
T^here many English people pass many idle hours. 

The same flaggy slates seem to continue for a l(»ng way nm th of 
Simla, for tlie most part with a niodrrnfc 

Section a long ndge north ^ ^ j* 

@f Simla* north-easterly inclittation* 

lines of crush and strain, generally found at the gaps, hnt npparentlv 
imattended by great dislocation, for no new rock aptmar** al-ng tla-c 
Knes. The Blaini group has been identified on tin* ridgi« north of 
Theog bringing in the Krol beds towards Matitei, where there are 
symptoms of gradual general metamoriihism. At NAgkiinila this 
*mge is veay decided, and here those slaty schists »ee»n ti» puss 
into flhe fltaxks of Hatu, the top of which is fonmnlof inassi-ke he«U 
of gneiss, lying nearly horizontally. This rocik is the same as ttm 
so-^ed central gnma forming the southern biisetnent of the great 
snowy range, where its chief characteristic seems to he ttws preva¬ 
lence in itof ramifying veins of albite-granite. These ohservalums 
have suggested that the Krol beds had here overlapp'd the ."late 
series, and are in original contact with the gneiss. 


We have now seen a general section up to the great nmnnfain 
itoJid section in the range. It is taken for the most part aUuig 
Satiaj valley. Watershed in a nortlwfflst-hy-enst tljriH— 

tion from Simla. The apparent simplicity of it is very eneotirag- 
ing; hut we have not far to go to dispel this illusion. It may hi» 
noted that no limestone appears on this section beyonil Simla. The 
affi HMrantain, howevOT, only a few mfles to the west of Mntii'mi, 


to made of sfawmg limestone, not unlike the Krol rock, with an 
acoompoying sandstone, and underlaid hy flaggy slatoa like thos«t 
about Simla. J£ they are the same, and inde^ in any cast*, tlmir 
potiiion is somewhat puzzling, for from Shlli they dip castwanls 
under the schists of Mati&ni and northwards down to tlie Satiaj, 
^ ^ huMstone seems to pass under the gneiss of the Jalori 
^ Itmmoi^ely a case of dipping tmarde these metemor- 

sid^^ 

puiJlel to toe Sp «t iL y 

1. ■ - . “‘"'V of Simla, tho conftl.ion of 

“ toJ^oriUbl,, mdfter. i,profmm 
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tlie plains to Ndgkanda, only one small dyke lias been observed. The 
absence of fossils in these limestone and slate rocks makes it almost 
impossible to settle their stratigraphioal relations with any certainty.^ 

The distribution of these limestones and slates is as irregular to 
the east as to the north of Simla. The Chor 
Bast of Simla, mountain—directly between Simla and Mus- 

s^ooreCj and remarkable for being the highest summit (12^000 feet) 
occurring within such a short distance of the plains—is an isolated 
mass of gneiss. To east of it the limestone stretches again far into 
the mountains, along the valley of the Tons, forming Deoban hill; 
along the Mussooree ridge it occurs frequently, as on the Abbey and 
Camel’s-back hills. On the top of Landaur it is mixed with sandstones, 
and appears again by itself on the Tapuban point. The Blaini lime- 
stone and conglomerate are well seen on the flanks of the Sarkanda 
summit, and again in the Ganges at the confluence with the Hiunalgdi*. 

In the Kumaon section we still find the limestone and slate rocks 

fairly represented. The ridge of Naini TAl 
The Kumaon section. .,1 i-, 

IS a broad synclinal range, with many local 

fractures and contortions, like its type the Krol range. The strong 
limestone that forms the summits about the lake is very like the Krol 
rock. Here, however, and also at Mussooree, there is a good deal of 
trappean intrusion. In the Sy^mkhet valley, north of Naini Tdl, 
trap-rock is in great force, and hmnediately to the north we come 
upon crystalline schists.. Along the heights of Sunthala and Gagar 
these are gneissose. The dip throughout is at a moderate angle to 
north-north-cast, and about Almora one or more bands of granitoid 
gneiss occur in these rocks. Its general mode of appearance is that 
of interstratification with the schists ; but in one place it has been* 
described as intrusive, which would establish its character as a true 
granite. North of this, for some way, there is a reversal of the dip 
to south-south-west up to a line of trappean intrusion, which has been, 
traced for many miles along the strike.. The rocks .to the north of 
this band are of a more varied character ; some are slaty ; and lime¬ 
stone is of frequent occurrence, often steatitic in the vicinity of the 
trap. The dip is less constant in these rocks, and their relation to» 
the crystalline schists of the snowy range is not well defined. 

* detail with suggestive conioctures regarding this region is given im 

Memoirs of the Geological Survey of India, VoL XIX., Part 2, 
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Wliere we next get a section of the lower Himdlaya ihrongli the 
Nepdl valley, there is little outward resomb- 

file Kepfl section. 

The Churia Ghiti range^ between the plains and the Etonnra Diin, 
is a pattern specimen of the Siwalik type. North of the Dun there 
is an equally characteristic representative of the Ndhan range flank* 
ing the mountains. But inside this we no longer find the border 
mountain-range of slaty rocks capped by plain blue limestone that 
is so wnstent to the west of the K41i. We come at once upon 
icHstose rocks. These, however, are not mica schists of the ordinary 
^pe^s«h Mtihose north of Naini T4L First there are earthy (slaty) 
sehisiB, mme quite black and with carbonaceous layers ; then flaggy 
qmrtzme schists, passing up into strong schistose quartzites ; and 
the» are sucN^eded by a great mass of dense highly crystalline white 
limes^ne within three miles from the N4han boundary. All are 
more or vertical and folded with a prevailing northerly underlie, 
Hie strike being 15® south of east.* Beyond this steep ascending 
section there is a broad band of still greater disturbance, apparently 
a sjmclinal; for the limestone is variously repeated, and the under¬ 
lying rocks brought in again. It would seem to be followed in the 
Chessa-garhi ridge by a crushed anticlinal, about the axis of which 
there are thick bands of porphyritic gneiss associated with flaggy 
qWffcte. From here there is again a general ascending section 


&i3ar flaggy quartzitic schists to the Chandragiri range, 
0 ® the soutb-south-west. This ridge and all those 
afeid e^ir-south-east of the valley are made of 
otolie of rocks, in which a calcareous element 
varying from strong beds of pure limestone 
limrnkmBy prominently a thickly bedded fine- 
(alcareoTisbond. The Shiupuri ridge, on 
m nortlHM)rto.^ of iJr© Talley, is of massive gneiss; schists appear¬ 
ing ftgaiii to ti» north inftev^ey of the T^ and the Trisiil Ganga' 
th«» is saffleient resemblance in toe two bands of limestone and 

affinj 

same series $ 
series at the 


«re nnaeriymg flaggy quartzites of this sec- 

, ^.^f^^^^ttbeyarerepetitionsoftho 

^ fes certom characters of resemblance to the roclc- 

r *v oonjecturing their identity. 

t am TS^ .ectB. ediibite „ mtasily of distolani 



OF THE HORTH-WBSTEBN PROVINCE?^. ^ 

throughout, such as has not been observed in any other section of tlio 
lower Himalaya. Only one instance of a doubtful ti-ap-rock has been 
noticed in the above section, in the schists near the outer boundary. 

We have one more section of the lower Himiilaya to take note 
Sikkim section : of. to the east, in Sikkim, and still more 

Damnda formation. unlike than that in Nepdl to the sections ot 

the north-west Himalaya. It is of the highest interest, because vs^ o 
find here in a recognizable state a formation well known to ns 
in the peninsula of India^ thus establishing almost the only link 
between these separate geological provinces. There are, intltM'd, i h<^ 
nummulitic deposits resting against the edges of the I)<^ccan trap at 
the base of the western gh4ts to compare with the numnuilitics of 
Subathu, and showing that the Himalayas are younger than iho 
Deccan plateau. But this is a comparatively superficial c<)nii(^\ion ; 
whereas in Sikkim we find a bottom formation of oiu^ of the great 
rock-series of the peninsala, intimately connected with ihe rock 
forming the mountains. It is now thirty-one years since Dr. Hookin'* 
discovered Damuda fossils near Pankabdri, at the foot of tla^ Dar¬ 
jeeling hills ; but it was only in 1874 that an examination of the 
mode of occurrence of the rocks was made by Mr. P. E, Mallet, of 
the Geological Survey, who was sent to investigate the prospect of 
a useful coal being found. He traced the band of Damuda rocks 
from Pankabdri to Dalimkot; at the Tista it is nearly a mllc^ in 
width. In the western Dudrs it docs not occur, but on or abouf its 
horizon there is a new formation, not found in Sikkim, consisiing 
largely of massive dolomite, and called by Mr. Mallt‘i Buxu 
series. In 1875, Major Godwin-Austen, who accompauiial tlu% 
expedition into the Daphla hills, found the Damudas again in force 
at the base of the mountains in Upper Asdm, tlu^ Buxa si^rii^H laa^ng 
there wanting. It is, of course, possible tluit the Damudas may 
recur to the west also, in Nepal, though thisy do not, appear at the 
Sikkim end of the frontier, and cerhiinly they are not, Kpetnfically 
represented in the section through Kdthiudndu. 

Lithologically as well as by fossils the formatiem rtxHtanbhvH its 
Its condition and posi- prototype in the Danuula valley, consisting 
of strong s!in(Istoa«.M, gray shab's, ami chwI 
seams. In some few spots the rocks arc so little altorisl that the 
resemblance is complete, the coal itself bc'ing the only rock that has 
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mot escaped modification. It is always crushed to pow(I<u% and eon Id 
only be utilized by being made into bricks. Very h(>we^<n% 

the whole group is as much altered as the contiguous rocks to tine? 
north, the sandstones being conyerted into foliated (puirtziteSi and 
&e shales into splintery slates or carbonaceous schists* The inipor- 
fant point to settle is the stratigraphical relation of the group to 
other rocks of the mountains^ These are, first, a zone of slate rocks, 
some greenish and slightly unctuous, some ordinary clay state \%ifh 
bands of flaggy q_uartzite, rarely bornblenclic and ealciircous, and fiNt> 
mrdj carbonaceous. These form the Baling series of Mr. MidleL 
Mext comes the gneiss of the upper hills : it is distinguishetl m thn 
Dai^eelng gneiss. The dip in all these rocks is into the niotinfain, 
and hence the immediate inference that they uixlerlie each othc*r in 
theaboye order. Here, then, we find again an instance the puzrJn 
motic^ in the section at Simla, and on which Herbert made slu|ir- 
wreck. ^ Mr Mallet was unable to find any escape from the poHifhin ; 
fte Baling beds pass most regularly with parallel interstratitii^iifion 
into tile gneiss by increase of metamorphism, appearing imderneiit}i 
it all up the gorges of the Tista and the Ranjit to the north of Da tv 
j^ling, but in a more altered condition. Also he found in aevernl 
clear sections most completely conformable and transitional pinctiim 
between the Dahng and the Bamuda beds. Their junction ihnm a 
re^fermg angle up the Tista yalley ; the Bamudaa, however, 
VP wt known to rise to the surface again in the intcrittr of tlm 
The comyiction wa^ forced upon him that they urn 

to be^-^ loyrest and oMest rocks of tli# 
mthis, positioiu 


rock, tliatdoul)* still pn- 

It ‘T 

mdmtiom 1.1*11 tend to ranoTO ad. om- 

Himan,*! geology. H ^ t™>aon to tho ratio.,* „f 

fct th. .a4»^in»a. *7 

Bo. «, fco.,, T“; 

kydro-mefamorphism to ^hieh gneiss^anrl ’ 
awl Qoi i»e a TOry plafoni<, op^tion 

■ Also it can bo urged that 
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although when gneiss occurs extensively on the flat, we may be 
entitled to regard it as a fundamental rock, due to such hypogene 
action as would require any underlying rock to exhibit as great a 
degree of metainorphism as itself, yet when we come to mountain 
formation the case is very different. Here a special concentration 
of forces has manifestly occurred which may be adequate to the pro¬ 
duction of this apparently anomalous result. In a recent and very 
thorough discussion of this branch of geological dynamics we find a 
direct explanation of our difficulty ; that if a mixed mass of strata 
were subjected to compression, those portions which by position or 
texture were least capable of yielding, whether by shrinkage or con¬ 
tortion, would have to bear the brunt of the pressure, and to undergo 
in some other form its effects, prominently in the development of in¬ 
ternal heat.^ In some such way overlying massive strata may have 
been converted into gneiss, while softer beds below underwent no 
crystalline metamorphism. If it should be shown, as in the Simla 
region, that the Darjeeling gneiss is the same as the central gneiss, the 
above interpretation of the Sikkim section would have to be abandoned. 

Geologists in India have been long on the look-out for a connect- 
Slight correspondence ing link between the rocks of the Peninsula 
ffimflaVand^o^the^ Pe! ^iid of the Himalaya. So many of the forma- 
iiinsuia. tions in the former regioia are unfossiliferous, 

it was hoped that some clue to their homotaxis might be obtained 
through their representatives in adjoining regions ; and although 
the elevation of those mountains may have occurred in tertiary times, 
the rocks so upraised might, of course, be of any age. Thus this 
discovery of the Damudas, as apparently the oldest formation in the 
Lower Himalaya, at least in the east, comes rather as a surprise. 
Although the Damuda series is, according to the most recent estimate 
of its fossils, of lower mesozoic ago, its appearance in the field 
amongst otlier Indian formations is one of comparative youthfulness. 
It is, for instance, immensely younger than the great Vindhyan 
formation, which cover such large areas in undisturbed stratification, 
but in which as yet no trace of life has been observed, and below 
which there are several groups of slaty and suh-metamorphic rocks 
before we come to the fundamental gneiss of the region. However, 
in those matters, what is, is best; the object being to know what 
^ See R. Mallet on Yolcanic Energy, Phil. Trans., Vol, CLXIII,, page 147, 
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really bis occurred. If the Himalayan sections would rcHoct to 
ae geology of the Peninsula some Ught in return for that it has 
now received therefrom, by clearing up the doubts that still exist 
about the age of the Damuda formation, it is all wo could expect. 

'There is but one character found almost constantly throughout 
Frequent occurrence of the Lower Him&layan sections—the frequent 
^rbooaoeons deposits aDoearance of carbonaceous matter. It may 

throughout the Lower , ■ -n t i -j. ■ il 

be of no great significance, but it is wortli 
notice. Ooal-mining bad been attempted near Subdthu in the 
sMe of the m/m-Krol group, or rather where this 
rwi has hoeu compressed and glazed in fault-ground. And this 
afpe»anee of carbon (some of it as volatile hydro-carbonB) wltli 
fenlirrock is very common throughout the Lower Himalaya. It 
cMscurs at Simla, below Mgkanda, at Mussooree, and east of 
Chtng^w Among the more highly metamorphosed rocks it is rc^pro*- 
sented by graphite, as about Almora. Its appearance in tho K4th- 
Boandn section, at the outer fringe of the mountains, next the tertiary 
sandstone, is about the only specific similarity between this section 
and that in Sikkim, where carbonaceous matter occurs in tho Daling 
and theBuxa, as weU as the Damuda horizon. It may provisionally ho 
taken as a suggestive link of affinity between all these rocks. In 
this connection it is important to recall that in Dr. StoHckza^s 
independent classification the infra-Krol horizon corresponds with 
Ms Oentrd Hmailayan Knling series of carboniferous ago, which is 
ate te iige % some to tite Damuda formation. 

Jfo^ wtetweteTe^enof tie rocks of the Lower Him4laya, 

^ ^ prospect of a near solution 
•eefioBB. of€ds question. The main hope is in tlio 

pre«B»t mani&st wmit of information. Immediately west of Sikkim 
eom^ Mefa, taking up the whole middle region of the Himalaya 
for 500 miles in lengih, and wHch through the unaccountable for¬ 
bearance of om Govermaent, is as much a forbidden land to Euro- 
as is Chinese Ofibet. Exc^t on tiie single tiack to K^tbmdndu, 
wMeh has lately been traversed by a geologist visitor to the Resident, 
m EngHshman dare set foot in Neptl, whose people are entirely 
iq-mda. .po» oo. good mil for oonmmucaKon mth tie onl- 
wH, «od frody ^joy it. ft, Kiftmtod., 

i.k.* . ooly a»rty „ao» from fte Plata, ire i.™ seen a general 
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resemblance to the rocks of the Simla region, the contrast being chi(‘Hy 
the universally high dips and general metamorphisni. Except in 
this latter character it has little in common with the Sikkim section ; 
specific resemblance in the two rock series cannot be made out. 
The great limestone has no equivalent in kind in the whole of 
Sikkim. Where distances are so great, much allowance must, 
however, he made for probable original change in the nature of 
S 3 mehronous deposits. The fact that the present base of these eastm'U* 
Himalayas adjoined, or indeed formed part of the Damuda land 
surface, suggests a difierence in the deposits near it from those at a 
distance. We have also had to notice all through our sections a dis¬ 
position in the Krol limestone to pass into a sandy rock. In some 
such manner it may yet be shown that the Barjeediug gneiss is on 
the same horizon as the fine calcareous sclusts of the Nep/il valley. 
Every geologist will understand the very precarious nature of 
such a speculation. As an object to confute, it may bo of 
some service. 


The Ce^itral Tlimcilaya .—-In treating of tlie Lower Himalaya wo 
Consist largely of well- ^avo had almost entirely to depend upon 
known formations. local naixies for the various rock groups, and 

to be satisfied with conjectural identifications of them’ in diffiuamt 
parts of the ground. This unsatisfactory result is owing to the wicrt 
of fossils. For a great part of tliat ground it must he a permanent 
difficulty, owing to the high state of metamorphism ol‘ tlu^ ro(*.ks ; 
but there are large tracts where this condition does not ol)tain, and 
where we may hope that fossils will yet ho (‘ound. At the snowy 
range and over a large part of Tibet tlie cjise is <{uit{^ difiertait. TIku’c 
numerous zones of strata are identifiable, not only hxuill}^ but 
in the established scale of formations, by tlu^ ])n\seuc(^ of wtdl- 
kuown fossils. 

Our information of those regions Is, how<wan’, in a v(u*y fragmeni- 
strachey, 3848-40. State, and must long remain ho, owing 

Htoiickza, 18G4-65. inaccessibility of the ground and the 

rigours of the climate at such great elevations. Nunuu’ous iraveller.H 
have crossed the mountains in various directions, and huY<! brought 
back a few fossils and isolated obsc^rvations of t]i(> roeVks, hut only 
two observers have given a coamected gculogicad descri|>tion of any 
considerable area. One account is of a portion of (kiutral Tibet iji 

ly 
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Ufcmese territory, north of Kumaun visited by Captain R, Straclieyi 
1848 and 1849. The description is quoted in ej:tenso froxn 
his paper, the map attached to which is reproduced to illustrate 
this chapter. The second and fuller account is that of Weshuai 
Tibet^ by Dr. Stolickza, published in the fifth volinno of the 
Memoirs of the Geological Survey of India. In the siimniors of 
1864 and 1865 he explored the region between Spiti and Drns 
and the Indus. It will be recollected that he died in Juno, 1874, 
afto crossing ihe Karakoram pass, on the return journey wdth the 
pwmn h> Kfohgar, having lost his life through his xoal for 
sdwtific search. His observations on this expedition complete’! a 
rough section across the whole Tibetan mountain region from the 
Fapib h) the plains of Khotaru 


Western Kbet* 


!¥.—Sivm AKD 
Iacubteenu 
Bepostts. 


Dr. Stolickza’s list of formations, observed 
in Western Tibet, is as follow's :—• 


III. !EteTiAjaY. NnmmuZitic ... Indus or Shingo Beds ,,,JSPu 7 ni 7 mlite 9 * 


IX“~S E c o K D- Cretaceous 

AEY. 


Chikkim Beds 


n,.A%nmla mhin&ta. 


.. .MudUta and Mmmini-* 
/era, 

3"urassic Gieumal Sandstone 
(Upper), 

Jniasaic ... Spiti Shales (Braun AnmonUcs iiutonim- 

pfutlm PirrhinaoHi, 
tHplloatus, eto. 

<0^ Tagling Lime- Droohm epulus, (%:m. 

nitoia mditlata, Te- 

rghTat%d^ 

emU, 

^ TerelTTM grmarU 

and 

Mhymhonella 
trima^ BdmtmitoMm 


stone, 
k*. Fara limestone 


Triassic Titanp< senm 


senes 


Upfw Math smes 


.. Mega lodon triquetm\ 
Ihoerooardiwm lUm* 

ZommeU^ 


0 'Slic^an BMbek series 

MSTAKCKpSiO toSISDS, etc. 


eto» 

... Ziroduotus seni 

ALetlhavii^ etc, 

Zentaoulites, OrtMi 
etc, 

OrtTtds? 
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The distribution of these formations, though sub j ect to many 1 oca 1 
irregularities, exhibit well the general struc- 
Synohcai basins. features of the region. There are two 

main synclinal rock-basins, along the centres of which the younger 
members of the sedimentary series, with one important exception, 
are found. These geological features have no superficial relations to 
any geographical basins. The Indus receives a great part of the 
drainage from both areas in this region, flowing nearly along the 
intervening anticlinal axis. The southern basin is best exhibited 
in the Spiti valley, where the fullest section of the upper secondary 
formations is found. The northern synclinal-basin forms the Kiiru- 
koram range. This latter ground has been very little searched, and 
as yet neither oolitic nor cretaceous strata have boon ob.served in it. 
Dr. Stolickza describes the K5.rakoram pass as formed of lias,sic rocks 
resting upon trias. 

These long rock-basins are bounded by parallel aren,s of crystal- 
Thepriacipalciystalline line metaraorphic rocks. The southornmo.st 
of these is that already spoken of as tlu^ etni- 
tral gneiss. Its peculiarity, as compared with the other crystalline 
ridges, is that we seem to have here what may be locally called tlie 
fundamental rock. On Dr. Stolickza’s type section at the Bh4beh 
pass, and in General Strachey’s ground, 20() miles to the east, the 
w?/ra-Silurian rocks in a non-crystalline static, and of gr(Mit thickness, 
are represented as overlying the gneiss. Tlioro is no doubt a pai'alkd- 
ism of strike in the two contiguous rock-systruns, but tlie condition 
suggested or implied is that the conversion of tJie gina’ss is of pre*- 
Siluriaii date ; although, in the east at hmst, granih^ scHUtis to piuuv 
trate both formations. It was in this senses of /nmil tluit Dr. Stolickza 
applied the word central to this gneissic axis. 

The gneiss and schists forming the middle region of the nKnin- 
tain mass, from 70 to 80 miles wide at tlic 

Middle crystalline axis. i n/r - . t t 

rangkongand Morin lakes, arc described of 
a quite different type, as being hxrgely syenitic, and as more or less 
made up of metamorphosed Silurian rocks. Along the north oiitcsrop 
of the southern synclinal basin even the zone of carlxxnifcroiis rticks 
is hardly recognizable, and all below it is converted into crystfilliiia 
schists and gneiss, the south-westerly dip coniinuing in thcHc roclcs 
lip to the Indus : similarly along the north-east side of this gtmmm 


Middle crystalline axis. 
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mass the carbonifi^rons formation is the fii’st that is clearly recogniz¬ 
able ; all below it being strongly foliated and mineralized, passing 
with a north-easterly dip under the Karakoram synclinal basin. 

The gneissic axis of the Knenluen is also described as foimed 
Norther ciystomne chiefly of syenitic gneiss and quartzose and 
axis. chloritic schists, the relation of which to the 

adjoining slates has not been made out. Carboniferous rocks with 
fossils have been observed on both sides of the range. On the 
northern flanks of the Kuenluen, triassic and cretaceous deposits are 
the only secondary formations noticed by Dr. Stolickza. 

Some minor features in the distribution of the several formations 

Peculiar position of the ^ill be mentioned presently. We must 
nummiilitic deposits. notice the remarkable exception, already 

mentioned, in the general aiTangement as abo-ve sketched. The 
nnmmrditic formation occurs in great force in the Central Himalaya 
of Lad&, but not even approximately in sequence with the next 
oldest gi'oup. The cretaceous deposits are found capping the sedi- 
nientary series in the centre of the southern synclinal basin; but no 
trace of nummulitic beds has been noticed near them* These occur 
in force along the valley of the Indus, in the centre of the middle 
gneissic area. Dr. StoHczka remarked how strongly the rocks 
resemble these of the same eocene age at the south margin of the 
mountains, especially those of the Dagshai and Subatlm groups. 
It may afso be noticed how similar the statigraphical conditions 
are in both positions. In the Simla region we saw that the Subathii 
beds were deeply unconformaHe to the contiguous formations, the 
youngest of which is thought to be triassic. In the Central 
Him^aya the unconformity is even more striking, because the 
upper secondary period is well represented, yet the succeeding 
lower tertiary rocks are in a totally independent basin of deposition. 
StoHczka estimates their thickness at 5,000 feet. 

There is yet another formation to he mentioned in the Central 
Extensive post-eocene Himalaya. We have seen granite ' in con- 

erupkyerock. uectiou with the central gneiss. Stoliezka 

frequently notices greenstone as locafly associated obscurely with 
the Silurian rocks ; and intrusive trap (much of it of presumably 
tertiary age) is oeca.sionaUy, as has been said, very abundant in the 
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lower Himalayan rocks. There is, however, one exhiliition of ernp- 
tive rocks in the Central Himalaya that calls for special notice. It 
occurs in the middle gneissic zone, locally forming the axis of a 
mountain range. It is more than ten miles wide at the Hanle 
valley, and is continnons thence, with a variable thickness on the 
south edge of the eocene rocks, to Kargil. Stoliczka describes it 
as an epidote, diallage and serpentine rock. It appears to be, at 
least in part, the same rock which he speaks of as syenite to the west 
of Kargil, where the niimmiilitic rocks stop out. The eruptive rock 
there gets entangled in Silurian schists, and becomes quartziferous. 
This igneous rock strongly affects the eocene strata and is therefore 
of younger date, and is probably connected with the similar rock 
described by General Strachey on the same strike far to the east. We 
were able to draw some very instructive warnings from errors of 
the early school of Himalayan, geologists, so we must n^ let the 
moderns escape the same ordeal. On Stoliczka’s first visit he did 
not recognise the rocks on the Upper Indus as numnmlitic. In that 
position they are considerably altered, and he took them to be a very 
old formation. In then writing of the contiguous eruptive rock, he 
remarked (/. e., page 128) : “ From their dark colours these rocks 
have sometimes been referred to basalts^ bnt they have certainly 
nothing to do with these more recent volcanic rocks.” His next 
season’s work proved that they cannot be older than middle tertiary, 
and therefore much younger than the great basaltic formation of the 
Deccan. The idea of the lithological criterions of age in eruptive 
rocks has still a strong hold upon the German school of geologists. 

It cannot be supposed that the rough cross section we have 
Range of ttie niimmu- sketched near the west end of the Tibetan 
mountain mass can be tixken as a type for 
the immense region to the east. Already within known ground 
some interruptions can be pointed out to the longitudinal ex¬ 
tension of the several structural zones. Of the continuation 
of the Karakoram and Kuenluen, and even of the middle 
gneissic range, we may be said to know nothing. Stoliczka 
describes the nummulitic hand as completely stopped out against 
the syenite at Kargil; and although this obtruding rock is at 
least in part of later date, it is suggested that the termina¬ 
tion of the eocene beds here is probably aboriginal. The eastern 
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extension of these deposits is quite unknown, save that num- 
mnlitic strata occur in the far east north of Sikkim. Some 
doubtful observations of them in the Changchenmo valley and about 
the Pankgong lake are recorded. 

The southern synclinal basin of secondary rocks, continuous for 
Eauge of the southern 200 miles from Spiti to the north-west, is 
basin. also interrupted in the Kargil region against 

an upheaval of metamorphosed palgeozoic rocks. Anj recurrence of 
regularity in this strike cannot be expected, for the whole Himalayan 
mountain system becomes confused there, towards the transverse 
gorge of the Indus, where the stratigraphy is complicated by other 
systems of flexure. The short break that occurs at the transverse 
gorge of the Satlaj between the secondary basin in Spiti and the 
perfectly homologous one to the east, as described by General 
Strachey, is also due to a transversely obtruded mass of partially 
metamorphosed palaeozoic rocks, through which the stratigraphical 
continuity is so far maintained. 

Although the main elevations, constituting the chain of Him41ayan 
Extension of tlie cen- peaks, are sometimes, at least in this western 
trai gneiss, region, formed of the older stratified rocks 

along the outcrop of the southern synclinal basin, the underlying, 
pseudo-conformable, central gneiss must be taken as the stratigra¬ 
phical axis of the range. Stoliczka’s type-section of it at the 
Satlaj and the Bhabeh pass is on the actual continuation of that 
described by General Strachey to the east, in a more central portion 
of ihe great Himalayan chain, where these gneissic rocks are much 
more prominent. The connection of this gneiss of the main chain 
with that forming the core of the ridges to the north-west of the 
Satlaj has not been proved. There are three such ridges. On the 
direct line of the great chain there is the Dhauladh4r ridge, havino; 
an axis of coarse gneiss, with slates (probably silurian and lower) 
resting high on its northern shoulder and passing down into the 
valley of the E4vi in Chamba. But tbe Dhauladbar is cut off from 
the Bhabeh section by the deep valley of Kulu, on the upper Bias, 
where no massive gneiss has been observed. The Dhauladh4r ridge 
absolutely terminates at Dalhonsie, the slates sweeping round the 
end of the gneiss at the bend of the Eavi. Again, Stoliezka 
observed his ' central gneiss, ’ though greatly reduced, north of the 
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Chinabj at tlie southern base of the Zanshar ridge^ helo'sv the Bara- 
lacha pass. But on the south of the Ohinab valley, on the northern 
flanks of the Rotang ridge, he observed slates wMch he conjectured 
to be continuous with those of the Bhabeh pass ; in which case the 
gneiss of the Zanskar ridge can hardly be continuous with that of 
Bhabeh section. This ridge of the Rotang pass is apparently from 
the maps the structural continuation of the Pir Panjal range, in 
which a coarse gneiss is again prominent. These three ridges are 
in a manner confluent in the mountain region of Lahul and Vaziri- 
Rupi, from which flow the head-waters of the Cliinah, the Ravi, and 
the Bias. The Bhabeh gneiss strikes into it from the east. Thus 
it would seem as if the main Himalayan axis broke up into three 
minor features of the same type in its extension to the north-west. 

The gneiss of the Pir Panjal passes beyond Kashmir towards 
The KashmIr-KisW ^aghan. But north-west of Kashmir, at the 
region, Zojila, the gneiss of the Zanskar ridge 

is extinct, the whole range being there formed of the palaeozoic schists 
and triassic limestone, which thus roll over from the Tibetan area 
into Kashmir. Carboniferous limestone occurs in the valley, strik¬ 
ing through the Marbal pass into Kistwar. Eruptive rocks have 
been frequently observed in Kashmir, but none of later than Silu¬ 
rian age. The whole Kashmir-Kistwar region, between the Pir 
Panjal and Zanskar ranges, is very little known. Its geological 
affinities are with the Central Himalaya rather than with the region 
specially designated as the lower Him^aya, east of the Satlaj. 

General Strachey’s description of the Central Himiilaya, towards 
^ , the sources of the Indus and Satlai, is so brief 

that it can be given m full in his own words, 
with his summary of conclusions upon the mountain-formation. A 
few notes are added, giving additional information or suggesting 
other opinions :— 

Entering the region of the crystalline schists^ of the great 
line of peaks, we find the strike still remaining the same, with the 
dip pretty constantly to the N.-RT. E. Along the lines on which 

* The term crystalline schists is often used, as above, to include gneiss. General 
Stracbey bardly uses this latter word, which is now so much applied to distinguish 
the felspathic and often massive form of metamorphic rock. It is probable that 
some, at least, of the granite of General Strachey’s desciiptioa is really massive 
gneiss. 
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ilic |ioiiits of greatest elevation are fuiinJ in tins part of tlie range^ 
we invariably see for a breadth of several miles, veins of granite 
in great abundance penetrating tlie schists, 
often cutting through them, but perhaps most 
frequently following the bedding of the strata, between whicli they 
seem to have been forced. The great peaks are, I think, in almost 
every ease composed of scdiistose rock, but the granite-veins may 
be most clearly seen on the faces of the mountains to very gn^at 
elevations. Kamet, one of the highest of the peaks in this region, 
seems, however, to be among the exceptions of this rule ; its sum¬ 
mit, which is upwards of 25,500 feet above the sea, appearing to 
consist of granite alone. This line of granite seems to be sub¬ 
divided into several branches, distributed generally along the strike, 
but otherwise not very regularly (see map). It appears to consist, 
where I have seen it, almost entirely of veins of moderate size, and 
such is probably its general character in the portion of the moim- 
tfiins between the Satlaj and the Kali; but the veins occasionally 
expand into masses of considerable magnitude, and more rarely large 
outbursts are met with that constitute whole mountains. In the 
vicinity of the peak to wdiich I have just alluded, Kamet, the granite- 
area is very large (see map), and a similar development of it also 
occurs in the vicinity of Gangotri, at the source of the sacred branch 
of the Ganges. The vein-granite is usually large-grained with 
schorl-crystals. It is very hard and durable, neither it nor the schists 
that accompany it being at all liable to decay. The felspar of all 
granites that I have seen in these mountains is white, and kyanite 
is of frequent occurrence in the veins. 

The schists that accompany this granite are very hard and 
crystalline, and comprise all varieties of 
mica-schist and gneiss. Beds of highly crys- 
tdline limestones, some pure, others hardly to he distinguished by 
sight from mica-schist, are of frequent occurrence, and a hand of 
such rocks seems to traverse the country near the line of greatest 
elevaiion. TSie sirata, where penetrated by the granite, are often 
very much contorted, and the dip appears on the whole to increase 
as we approach the granite, where it reaches an angle of 45° 
which it does not often exceed. Thermal springs are met with 
In many of the vaheys along the line of granite, and in several 
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timt I aiii' acquainted with tlie temperature seemed pretty regularly 
to he about 128 ° Fahr^ Tlie whole of the appearances presented' 
fjy the granite and crystalline schists of the great line of peaks in 
this part of the mountains seem to he universally repeated throogl- 
out tile whole length of the chain when we reach the region of max¬ 
imum elevation ; and as we extend our examination, we stdl conti¬ 
nue to find additional reasons for concluding that the general geo¬ 
logical phenomena of the range, and the causes that have procTuced 
them, remain very similar over great distances. 

In immediate succession to the crystalline schists penetrated 

bv granite veins, we here come at once upon 
Slates and conglomerates. , 

slaty beds overlying them, along the bottom 

of which, near the mica-schists ami gneiss, is a line of granite-veins 

differing somewhat in appearance from those of the larger eruption, 

and not producing any great alteration in the slaty beds themselves, 

as is shown by the occurrence of a coarse conglomerate, the 

component parts of which are perfectly distinct, only a few feet 

a}K>ve the granite. Sufficient change, however, has taken place to 

prevent our distinguishing much more than that the constituents 

of this rock are chiefly quartzose, and that it contains rounded stones 

of all size. I have met with this conglomerate in a similar position,. 

and with much the same general appearance, tliirty miles or so further 

to the east. Above these are slaty beds, in all perhaps 9,000 feet in 

thickness, consisting of coarse slates, grits, and limestones, all more 

or less affected by slaty cleavage, and all devoid of fossil remains. 

It is after reaching the top of these strata, which is rarely 

done at a less elevation than 14,000 feet 
Fossilliferous rocks. , , i , 

above the sea, that w’e at length enter agam 

a region of fossilliferous rocks, wFich extends as far as my exami¬ 
nations have been carried. And it is not a little wonderful to find 
at this immense elevation a regular succession of most of the more 
important formations, from the Silurian to the Tertiary Periods. 
The Palaeozoic beds met -with immediately above the slaty rocks 
I have just mentioned seem to have a thickness of about 6,000 feet, 
but it is quite possible that organic remains may extend lower than 
I supposed ; indeed, from the very difficult nature of the country, 
the precise thickness of the deposits and the limits of the different 
formations cannot be determined properly without a much more 

20 
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careful examination of tlie country than I was able to give it. Tli-e 
lower portion of these strata are undoubtedly of lower Silurian age^, 
and I am indebted to Mr. Salter for the following list of the species 
that he has been able to recognize on a somewhat cursory examina¬ 
tion of my specimens. 

“Among the Trilobites are— Cheirurns (the Silurian form of 
the genus)j Liehas^ Aseiphus (only as yet found in Lower Silurian 
beds)j Calymens^ Prosopiscusj Splmrea^ochus* 

“ Of Molluscs are— StTopJiomena, a strongly ribbed Orthu^ 
Te^^ehratuluj Leptmna very like L, depi^essa^ Lmgulla^ Orthocerasy. 
CyrtocemSy Lituites, Tlieca^ Bellerophon^ Murehisonia^ Pleurotomaria 
Paphistomay and Ctenodonta^ 

“Of Polyps— Ptilodictyay Climtetes, 

“ AJso and Cysfidoey Tentaculites other Annelicls 

and Fucoids. 

“ I had also an o^jportunity of showing these fossils M. Bar- 
rande^ who appeared to have little doubt, from their general cha¬ 
racter, tliat some of the beds frona which they came were certainly 
of Lower Siluidan age. 

“ The lowest beds of these Palmozoic strata consist of dark- 

stratification. coloured tHctbedded limestones, in some 

places filled -with corals. They are succeeded 
by limestones mixed with slates, in which were found the strong-ribbed 
OrtJm, Terebratula, Lingula, Bellevophcm, and fragments of Enen- 
nites. Above these come flaggy limestones with grits, that contain 
the greater part of the Trilobites, StropJwmena, Leptwna, Lituites-, 
Ptilodictyon, Cystidece, and Fucoids. The beds then become mo-re 
argillaceous, and shales and slates mixed with an impure concretion¬ 
ary hmestone follow. In these beds are found Cyrtoce^-as and 
Orthoceras, and amongst the nodular concretions of limestone a 
Chcetetes is common. Next in order come dark-red grits, sometimes 
marly, containing only a few fragments of Encrinital stems. Above 
these, pale flesh-coloured quartzite, and finally a white quartzite, in 
neither of which I ever found any fossils, and which form the 
highest peaks of the ridges composed of the Paleozoic rock. The 
whole of these strata are in various degrees affected by cleavage 
ami Joints, \\hich penetrate all the beds without regard to their 
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mineral character, altlioiigli in asoinewliat less marked ilegree in the 
limestones and quartzites. That the genenil sequence of these strata 
is pretty regularly maintainedy I haye seen over a longitudinal 
extent of about fifty miles, but it appears highly prolmble that their 
development has a far greater range, as we shall also see to be the 
ease with some of the other groups of the fossiliferous rocks. 

Before passing on, I must observe the very remarkable simi- 
laritv of general mineral appearance that 

€oispared witli England. , " , , t 

subsists between the bilurian rocks of the 
Himalaya and of England. The peculiar pale tint assumed by 
many of these rocks answers most exactly to the descriptions given 
by Sir Eoderick Murchison of the Silurian districts of Wales, and 
the characters of the concretionary limestones of both countries 
appear equally to correspond. Even in hand specimens the texture 
and appearance of the rocks and of the fossil impressions are so 
similar that they might most readily be mistaken one for the other. 
In pointing to these resemblances, however, I -would not have it 
supposed that I should wish in any ivay to set up mineral character 
as a criterion by which to decide on the age of any rock. Never¬ 
theless, the facts, if they are to be relied upon, would appear to indi¬ 
cate that as we see the conditions of the existence of organic matter 
to have been generally similar over large areas, or even over the 
whole earth, during the same epoch, and to have changed with the 
progress of time, so likewise has it been with the conditions under 
which the mineral constituents of the earth have been aggregated. 

The Palseozoic strata that I had an opportunity of examining 

in detail in situ, which I have fust been 
Siluriaii predominates. i . -s o. 1 . 

describing, appear to be exclusivelj Silurian, 

but the existence of rocks of Devonian or Carboniferous age seems 
to be shot^Ti by some of my specimens, not found in situ^ which 
contain ProductiiSj Chonetes^ Athyris^ Orthis, Ariculapectmy Spirifer, 
I may here be allowed to repeat that the higher portions of the 
Silurian rocks being usually found at elevations of 17,000 or 18,000 
feet, their examination is not a very easy task, and the difficulties 
occasioned by the great altitude are infinitely aggravated by the 
confusion into which the beds are thrown by the vast dislocations 
that have accompanied the elevation of these mountains. In con¬ 
cluding my remarks on the Palieozoic beds I would observe that, 
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as a general rule^ to which;, however^ there are no doubt many 
exceptions, these rocks are to be found forming the summits of the 
highest passes bet^veen the British pro^dnces of Kumaon and Garh- 
wkl and Tibet, which probably average 18,000 feet in elevation, and 
that the highest points of the ridges on which these passes are found 
not unfrequently reach nearly 20,000 feet in altitude. 

In proceeding along the section, we shall next obser^'e some 
beds very remarkable from their apparently 
close similarly to the Trias of Europe. I 
can now only regret that, not having been sufficiently aware of their 
importance, their exact relation to the beds below them has not been 
better made out; but their position in the series immediately above 
the Palaeozoic rocks is at least certain. In one place these strata 
were found in situ intermediate between the Palaeozoic and Secondary 
rocks, but the greater part of mj specimens were obtained from 
fragments lying on the north slope of the Palaeozoic ridge, which 
appears to terminate with a line of fault, to the north of which a 
cliff of Oolitic age suddenly rises. From these strata I have obtained 
not less than twenty-five species of fossil shells, which is a remark¬ 
able circumstance, considering the small hulk of the specimens that I 
was able to bring away with me. Mr. Salter, wdio has been so good 


as to examine these also, tells me that we have A7n77io7iites several, 
Ceratites, OrtJioceraSy Nkiticaj Exogyra^ Halobuty (AviculaPecteUy 
LimUy AtJiyriSy Waldheimia, Rynchonella, Spirifer. The Triassic 
beds were chiefly dark-coloured limestones and, where seen in situ 
were associated with shales ^d dark-red grits, the latter of which 
seemed very similar to those found near the top of the Pahneozoic 
series. The line on which they were seen was, however, a very bad 
one for determining such matters, for it was in one of the great 
valleys, and consequently on a great dislocation where accumulations 
of debris almost always greatly predominate over rock in situ, 

“ In our progress norllaward, we nest come upon the strata that 
Jurassic series. representatives of the Jm-assic group. 

As in the Paleozoic beds, so we here find 
the gene^ dip to be to the north ; hut it is impossible for me to offer, 
any opinion as to the degree of conformahility of any of these depo¬ 
sits one to another, owing to the great disturbances to which they 
have everpvhere been subjected. It appeared to me, how^ever, as 
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probable tliat in the parta of the mountains that I vxiimhwd, a 
line of fault inter^Tiied l>etween the Oolitic and Paheozoie serit*>. 
The mountain-riilge of Silurian age most carefully exaiininecl by me 
lies generally parallel to the line of strike^ and along its nortli-east 
face runs a stream separating it from the Secondary rockSy which 
rise in an almost impassable precipice beyond. 'Tlie section hew 
exposiMl must be at least 5,0CM) or ByOOO feet in thickness, but the 
difficulties of the route prevente«.i mj exteniling my exainiriations 
into thefiow'er bc^ds. The low-est that I reached w'ere of black lime¬ 
stones and shales, with very few organic remains, and those very 
imperfect. Above these lie several thousand feet of limestones of 
various descriptions, the rock in some places being almost made up 
of fragments of shells. Professor Forbes, who has kindly looked over 
my specimens from these beds, is inclined to identify some of the 
species wdth cerbiin fonns that occur in the Fuller’s Earth and Corn- 
brash of England ; and it appears that there is here no representa¬ 
tive of the Lias. 

Continuing to ascend in the series, we reach next a large devel¬ 
opment of dark-<*oloured shales which abound 
Oxford Clay. wiih remains of Ammonites and Belmmites^ 

the former usually imbedded in spherical nodules, apparently of 
much the same nature as the shale itself, but exceedingly compact. 
The shale is for the most part, on the other hand, very rotten, 
and the band of country along which it is found is often 
depressed so as to form a valley, apparently in consequence of 
this disintegration of the rock. This shale Professor Forbes pro¬ 
nounces to be without doubt of the age of the Oxford Clay, a con¬ 
clusion indicated by the peculiar forms of the Ammonites^ two of 
which seem to be identical with species found in beds of the same 
age in Kachh and Sind, 'which have been figured and described in 
the Transactions GeoL Soc.^ The existence of these beds in the 
northern parts of the Himalaya was pointed out by Sir Roderick 
Murchison some years ago, as proved by the occurrence of some 
of these Ammmiitesy which he had seen. There is indeed direct 
evidence of the existence of these Oxford Clay strata for a distance 
of about 200 miles to the westw^ard of the places where I have 
myself seen them, and their prolongation along the north of the 

‘N. Ser..Vol, Y. 
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mountains for 200 miles more in an easterly direction is rendered 
highly probable by the well-attested recurrence of the Animoiiites 
in the eastern parts of the kingdom of Nepal. Although we find 
stratified deposits apparently lying conformably on the Oxfordian 
strata, I cannot say anything definite regarding them, as they appear 
to be almost entirely devoid of fossils. They are very hard and 
compact, consisting of grits, shales, and limestones, and have not 
improbably been converted into their present state by the action of 
eruptive rocks Avhich are of common occurrence in this regiond 

[Subsequent to the publication of General Strachey’s papers in 
the Journal of the Geological Society, a description of his collections 
of fossils was drawn by Messrs. Salter and H. F. Blanford, and 
# printed for private circulation. The following complete lists are 
taken from that work :— 


SiLUBiAN Fossils. 


Asaphas emodi, 

Illseniis brachyonisus. 

Do. punctulosus. 
Cbeimras mitis. 
Frosopiscus mini us. 
Sphaeaexochiis idiotes. 
Lichas Tibetanus. 
Calymene nivalis. 
Tentaciilites sp. 
Serpulites sp. 

Nautilus ? involvens. 
Cyrtoceras centrifugum. 
Lituites iuliformis. 
Orthoceras striatissimum. 

Do. Kemas. 

Tbeca lineolata. 
Beilerophon Ganesa. 
Stropbomena tracbealis. 
Do, cbaemerops. 

Do. umbrella. 

Do. aranea. 

Do. nubigena. 

Do. bisecta. 

Do. balo. 

Do. lineatissima. 

Ortbis TbakiX. 

Do. Tibetica. 


Miirchisonia Himalensis. 

Do. pagoda 
Pleurotomaria turbinata. 
Raphistoma emodi. 
Trochonema bumifusa. 
Cyclonema rama. 

Do. subtersulcafa. 
Holopea varicosa. 

Do. pumiJa. 
Ctenodonta sinuosa. 
Cyrtodonta ? iinbricatula. 
Lingula Kali. 

Do. ancyloides. 
Leptsena Himalensis. 

Do. repanda. 

Do. cratera. 

Do nux. 

Ortbis compta. 

Do. monticula. 

Do. uncata. 

Ptilodictya ferrea. 

Do. plumula. 
Spbaerospongia melliflua. 

inosculans, 
Chaetetes ? Yak 
Heliolites depauperata. 


Productus Purdonii. 

Do. Flemingii. 
Cbonetes Yisbnu. 


Carboniferous Fossils. 

] Atbyris Roissyi. 

I Aviculopecten hyemalis. 


tbe MilamVass’. They^Me^idenWfild^by rep^flenS^cwlad^™ 
jurasBic, tnassic, permian, carboniferous, and Silurian formariong ® 

^nes hero roto fuller agreement with that described 
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TEIJ.SSIC Fossils. 


Ammonites floriTus. 


Do. 

Aon. 

Do, 

Wiriterl>Dttomi. 

Do. 

planociiscus. 

Do. 

dillisfius. 

Do. 

Gaytan!. 

Do. 

Auisseeanus. 

I)o. 

Elan ford! 1- 


Cemtites Jacqaemouti. 
Orthoceras pulcliellum. 

0o. saliiiarium. 
Katica snbglobulosa. 


Exogyra sp. 

Halobia Loiiimeli. 

Fecten scutella. 

IJma Straclieji. 

Athyris Desiongciiainpsii. 

Do. Htrohmeyeri. 
Waldheimm £:>toppani. 
Rbjnfjbonella retrocim. 
fc>l*irifer OMhaaii. 

Do. Straclieji. 

Do. Eajaii* 


Oolitic Fossils. 


Belemnites siilcatus. 
Ainonites aciicinctus. 


IMj 

alatus. 

I^o. 

bifrois.s. 

D'O. 

biplex 

Do. 

communis. 

lio. 

cornea V us. 

Do. 

Eogciiii. 

Bo. 

UeraKii, 

Bo, 

Uriftiihii. 

Do, 

guttatus. 

Bo. 

Hookeri. 

Do. 

beteropliyllus. 

Do. 

Himalayanus^. 

Bo. 

Hyphasis. 

Do. 

Jubar. 

Do. 

Medea. 

Bo. 

Nepaieiisis. 

Do. 

oetiigoiiiis- 

Do. 

robustus. 

Do. 

script us. 

Do. 

j^pitieiisis. 

Do. 

strigilis. 

Do. 

tenuistriatus. 

Bo. 

torquatus. 

Do. 

tnpiicatus 

Do. 

Tliouarseiisis. 

Do. 

umbo. 

Do. 

Wallichii. 


Turritella niontium. 
Pleiirotomaria ? sp. 
Turbo invitus. 
Chemnitzia sp- 


Anatiiia Avagiimla. 
Myoplio]'ia Blanfordi, 
Caitiium tmucatum. 
Cypriiia trigonalis. 
Astarte major, 
j Do. miilateralis* 
Modiola sp, 

Nocula cuneifomiis, 
Cucullaia virgata. 

Do. ■ leionota, 
Inoceramiis ibxjkeri. 
Lima acuta 

Do. gigaritea. 

Do. mitiloldea. 

Horiotis concenticiia. 
Avicula echinate 
Do, i ri»q ui v ahi s, 

Pecten aequlriivis 
Do, comatus. 

Do. bifrons 

Do. monillfer. 

Do, Lens- 

Do. Sabal. 

Ostrea fiabelloicies. 

Bo. acuminata. 

I Terebratula numismalis. 
I Do. cariiiata. 

! Do. globata. 

; Rhynconella variabiHs, 
i Do. coiicinna. 

! Acrosslenia ! 
i Penta^criiikes sp.] 


■ But the most sti-ikiag feature of the geology of these moun¬ 
tains is probably that which I have next to 
mention, rir., the existence of a great Terti- 


Tertiary deiiosit. 


arv deposit at an elevation of from 14,000 to 16,000 feet above the 
sea, still preserving an almost perfectly horizontal surface. On 
crossing the watershed-ridge between the streams that flow to the 
south into the Ganges, and those tliat fall into the upper part of the 
Batlaj to the north, which here constitutes the boundary between 
the British territory and Tibet (see map), we find ourselves on a plain 
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120 miles in length and varying from 15 to 60 miles in breadth^ 
that stretches away in a north-westerly direction. Its western por¬ 
tion is ever}’ivhere intersected by stupendous ravines, that of the 
Satlaj being nearly 3,000 feet deep. The sections afforded by these 
enable us to see that this plain is a deposit of boulders, gravel, clay, 
and mud of all varieties of fineness, laid out in well-marked beds 
that run nearly parallel with the surface, and that hardly deviate 
from a horis^ontal position. The discovery of the fossilized remains 
of several of the larger mammalia distinctly marks the Tertiary age 
of this deposit. The existence of such fossil remains in the northern 
parts of these mountains had been long known, but we were alto¬ 
gether ignorant of the precise locality whence they came, and had no 
facts before us from which any conclusions could be formed as to 
their geological import. The Mti Pass, from which it was said 
that the hones had been brought, was not the place where they were 
found, hut one of the routes only by which they came across the 
great Himalaj^an chain from unknown regions beyond. 

Mr. Waterhouse, who has been so obliging as to examine 

the specimens that I procured from these 

So-called Aiti fossils. i i m i 

beds, miorms me that he recognizes amongst 
them the following :—Metacai'pal bone and distal end of tibia of 
Hippotherimyi; patella of small horse ; distal end of radius of a larger 
species of horse ; distal half of tibia of a horse of very large size ; 
part of metacarpal of a horse; upper end of tibia of bovine ruminant; 
dorsal vertebra of a ruminant. Portion of head of an undescribed 
animal allied to goat and sheep, having, like them, prominent orbits,, 
and the hords above the orbits; hut which differs in the peculiar form 
the bony core of the horns. The horns are remarkable for being placed 
very near to each other at the base (their upper portions are broken 
oft*). There is a specimen in the British Museum, however, from 
the same locality, of an animal very like this, in which the horns are 
seen to he short, stout, and slightly bent outwards at the apex. 
Bight wing of the atlas vertebra of rhinoceros ; phalanx of one of the 
outer hmd toes of ditto ? ; and portion of tooth of elephant ? Speci¬ 
mens of the hones of ruminants, pachydermata, and other animab 
from this district, presented to the Society by Sir Thomas Oolehrooke 

and Dr. TraiU, are in the Museum of the Geological Society, 
London. ^ 
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The !)ones that we have hitherto obtained from these strata are 

Actual site as yet not almost all very miserable fragments, so that 

identified. difficult even for the very learned natu¬ 

ralists that I have mentioned to do more than distinguish the genus 
to which they belong. It is therefore, I am afraid, at present impos¬ 
sible to come to any decided conclusions as to the identity or other¬ 
wise of the species here found with those of the Siwalik hills, a 
question of the greatest interest with reference to all our speculations 
on the geology of these mountains. The fossil bones I have not 
seen in situ nor indeed, curious to say, could I, in spite of every 
attempt, learn a definite locality in which any one knew positively 
that they had been found. But of the general position where they 
occur there can be no doubt, for, besides the common account of their 
being found in some of the ravines that traverse the plain, on many 
of the specimens quite enough of the rock in which they are 
imbedded has remained to enable me to recognize a fine-grained 
calcareous conglomerate exactly identical with beds such as I 
have seen intercalated with the boulder and gravel beds that consti¬ 
tute the mass of the deposit. Hills of limestone rise here and there 
above the general level of the plain, and it appears as though the 
calcareous matter derived from them had cemented together portions 
of the sands and gravels that were deposited near them. 

The existence of such animals as I have mentioned as being 

found in these beds being a physical im¬ 
probably of marine ongin. o i” 

possibility 111 the present shite of the country, 
there can be no doubt that the strata liave been elevated to their 
present height from some lower level since the time of their 
deposition. There is no direct proof that these beds are marine, no 
shells having been obtained from them, but I think on the whole 
that the probabilities appear to be in favour of this plain having been 
a true sea-bottom rather than of having been occupied by a detach¬ 
ed body of fresh water. The general extension of some of the 
older fossiliferous rocks along the northern face of the Himalaya 
over a great longitudinal distance is a fact of which we have 
tolerable proof, and it thence follows that the line on which they 
occur, distant about twenty or thirty miles to the north of the 
great line of peaks, has probably been a sea-margin from the 
remotest ages of the earth's history until us late as the Oolitic 

21 
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period at least. So far, therefore, there is nothing adverse to 1117 
supposition ; nor is the present interruption of the plain any proof 
that it did not once have a fiir greater extension. This is suffi¬ 
ciently proved by my having traced these tertiary beds to the very 
top of the watershed-ridge in the vicinity of the Niti Pass, where 
they reach an elevation of upwards of 17,000 feet; the summit of 
that pass being strewn with boulders that appear to be derived from 
the white quartizite capping the Silurian strata of the neighboui’hood. 
Further, two or three miles to the south of the pass, a detached 
portion of this deposit is to be seen on the declivity of the moun¬ 
tain, which must have been separated from the general mass by the 
dislocations that have upheaved the whole country. It is, moreover, 
to be noticed that there seem to be grounds for supposing that 
plains, such as I have mentioned, are found in other parts of the 
chain under somewhat similar circumstances, which may not 
improbably have once formed portions of the same sea-bottom. 
The plain of Pamir, so long known from the accounts of Marco 
Polo, and the existence of which is fully corroborated by Lieut. 
Wood of the Indian Navy, in his Narrative to his Journey to the 
Source of the Oxus, may be its representative to the west ; while 
to the east the plains described by Turner as having been passed 
over during his embassy into Tibet, as well as others mentioned by 
Kirkpatrick as existing to the north of Nepal, the descriptions of 
which are quite confirmed by Dr. Hooker, are not improbably of a 
similar nature. Another argument in favour of the marine origin of 
this deposit is, I thmk, also to be derived from the very regular way in 
which the beds of gravel and boulders are laid out, for which I should 
conceive that some action like that of the tides would be requisite-^ 


No notice has been taken of these great detrital accumulations ur. to this 
^cause they occur on the grandest scale in the regions described by General 

fctr^hey ; but everyexplorermtheLaddkcountry has noticed deposits of the S 

kind. In many cases they are very recent. The process of thiir format 1 W 

been veiy well desenbed by Mr, Drew in the Oiiarterlv Trinriooi 

Society for 1873. From tZ fossils enumeratXw^^ WvL- 

some of them are very ancient The fact that General Strachev dill .. Jt ^ ^ 

the actual site of these bones leaves it open to oonieoturc whether 

occur in some disturbed beds more or less covered by these honVnn+b*'^^^ ” 1 *^^ 

it is very difficult to conceive how any great location or 

tains can have occurred without disaramiging such incobereut m / “loun- 

other hand, the fact that such large anii^s^ as the Yak^the K.W Vf ®’r. 

nion, &c., now flourish in the udld state in ao“ bleA stlTln 

that a moderate change of climate, without any great Snno-c of suggests 

make them habitable for the fauna now found fosS the,u 

marine action later than the nummulitic period is known witiiin thrAiSijran 
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" I have already mentioned the occurrence of eruptive rocks in 
the Tibetan plateau. A great outburst^ in 
Era|.tne rocks. which are found hypersthene and bronzitej 

besides syenitic and ordinary greenstones^ and various varieties of 
porpliyry^ occurs in the vicinity of the lakes which are found at the 
eastern extremity of the plateau (see map). The greenstone is 
known to extend considerably to the west^ and forms, at an elevation 
of about 17,600 feet, the summit of Balcha, one of the Himalayan 
passers into Tibet w^hich I have crossed. 

“ Having thus given a general description of the geology of this 
General Strachej’s con- region, I shall, as shortly as possible, enu- 
ciusions. merate the chief conclusions to which I have 

been led with regard to the physical forces that have been called into 
action in the formation of these mountains :— 

(a .)—The general extension of the chain along the direction 
of the strike of the strata is a phenomenon necessarily connected 
with the action of an upheaving force along a line. This longi¬ 
tudinal action is further evinced by the parallelism of the lines of 
eruptive action with that of the strike* The continuance of action 
of the upheaving forces along the same general line for a vast 
period of time, with occasional intervals of repose or of subsidence, 
is indicated along both the north and south faces of the Himalaya. 
The great depth at which the forces have originated seems to be 
proved by the regularity of the action along the entire length of the 
chain, as shown by the elevation of such a ridge as the Siwalik hills, 

(b )*—The granites appear to constitute lines of elevation, not of 
rupture ; but there seems to be no specific action produced by them 
on the dip of the strata, w’hich they appear to leave generally 
unchanged, 

(c.)—Tlie greenstones, on the other hand, usually follow lines 
of dislocation of the strata, being sometimes apparently contem¬ 
poraneous, and at others intruded through rocks already consoli¬ 
dated. 

—The cause of the general north-easterly direction of the 
dip is obscure, although its occasional sudden reversal to south¬ 
westerly seems to indicate some connexion with the action of an 
upheaving force from below, or of violent lateral thrust. 
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—The lines of fracture of the strata are constantlj either 
parallel or perpendicular to the direction of the upheaving force. 
The positions of the rivers appear to be altogether dependent on tlie 
configuration of surface produced by these fractures ; while the con¬ 
figuration of surface^ on the other hand, seems to be but slightly 
afiected by the action of the streams, of which there is rarely any 
visible sign at 200 feet above the present level of the waters, and 
never to my knowledge above 300 feet. 

(fS )—The fact of the granite of the great snowy peaks being 
seen in veins, penetrating the schists up to 20,000 feet, makes it 
highly probable that the granite must have been injected long 
before the mountains received any considerable development. That 
this granite is older than the Silurian period is rendered probable 
by the comparatively unaltered state of the lower beds of the Azoic 
slates at the foot of the Palseozic series, where almost in contact 
with it. 

(jgS )—The conglomerate bed near the bottom of these same Azoic 
slates shows the proximity of land at the time of its deposit, and 
indicates that some upheaval of land had already taken place near 
the present line of great peaks, possibly occasioned by the granite 
in question. 

(A.)—^The occurrence of pebbles of greenstone in the sandstones 
along the southern edge of the mountains shows that the exterior 
lines of greenstone are older than those beds of sandstone. 

(i.)—^The frequent occurrence of boulders of the quartizites, slates, 
and greenstones of the outer ranges of mountains among the Ter¬ 
tiary deposits of the Siwalik hills shows that the Tertiary ocean 
washed the foot of those mountains. 

(j,)—^The regular slope of the plains of Northern India up 
to ihe Siwalik hills, which rise suddenly from the flat ground, leads 
me to infer that the sea must have continued to reach at least as far 
as the foot of the Siwalik hills for some time after their upheave- 
ment. 

(^)—^The rise of the Tibetan plain has not been caused by the 
granite eruption of the line of snowy peaks. That the greenstone 
rocks that abound in many parts of it have equally not caused it, 
is proved by the peculiar nature of the valleys among the hills to 
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the west of the lakeSy which must have been kid out level under 
water ; from which it is to be inferred that these eruptive rocks are 
lilder than the tertiary beds of the plain. The same thing is shown 
by the occurrence of worn pebbles of greenstone in the surface of 
the plain in the vicinity of some of the detached hills of tlmt rcN:‘k. 

(/.)—The former extension of the glaciers far beyond their 
present limits is a phenomenon that may be noticed almost every¬ 
where in these mountains, and may give rise at first sight to an 
idea that tliere may here also have been some special period of cold 
corresponding to the glacial epoch of Europe. But it seems, I 
think, more probable that this is here only the result of a change 
of climate consequent on the upheaval of the great plains of North¬ 
ern India. 

(w.)—The existence of ancient moraines on the tertiary plain 
of Tibet proves that the extension of the glaciers is post-tertiary. 
Now, if we conceive tliat after the rising of this plain to nearly its 
present elevation, the sea still continued to wash the foot of the 
Siwalik hills, as I have already said that I considered likely, it is 
clear that the climate of the Himalaya would have been far more 
moist, and that the quantity of snow that fell on the highest parts 
of the mountains would have been greatly in excess of what now 
falls there, causing a great extension of the glaciers beyond the 
limits to which they have now receded.’’ 

There are several points in the foregoing summai*}" that might 
ReHiarks on tbe above objected to in detail, but it is hardly 
euininary. necessarj^ to point them out. IVith the 

much more extensive information now available than was at General 
Strachey’s disposal, one ought to be able to give a more precise 
account of the phenomenon under discussion. But one lesson of 
experience is caution. From aU sides the geologists of Europe 
have been for long years hammering at the Alps ; yet the mode of 
formation of those mountains is still a subject of veiy^ vague specu¬ 
lation. What then can we expect from our fragmentary knowledge 
of Himalayan geology ? In one respect w^e seem to have the advan¬ 
tage : the much grander scale on which the phenomenon took place, 
and perhaps also the less advanced stage of the process, have result¬ 
ed in a somewhat less complexity of structure. 
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The process of inTestigation is to find out as far as possible from 
these remnants of the formations, and their relations to eacli other, 
what were the conditions of the surface at the time of deposition 
of each, and what successive changes of conditions occurred. Thus 
General Strachey’s observations that the metamorphism of tlie rocks 
forming the crystalline axis and the introduction of the granite are 
of pre-silurian date; that this axis of elevation was a shore of deposi¬ 
tion at that time, would be facts of prime importance in the early 
history of this region. It would give a prodigious antiquity to the 
beginning of the Himala 3 ^an mountain system, for all sul)sequent 
disturbances have conformed in elevation with that which produced 
the gneissic axis. It may be remarked that this view is ai)parently 
in immediate opposition to what is now a very favourite tlieory 
of mountain-formation—^that which connects these areas of special 
contortion and elevation with a preceding long-continued accumu¬ 
lation of deposits, and accompanying depression, in the same area ; 
whereby through the gradual rise of temperature in the sediments 
thus sunk to a considerable depth, expansion occurs, and also a 
softening of the rocks, including a yielding to the horizontal thrust 
in the earth’s crust, thus producing the compi'ession and up-squeez¬ 
ing into mountains of the acciimlated sediments.^ In the simple 
application of this process the position of greatest elevation should 
approximately coincide 'with that of the preceding greatest deposi¬ 
tion, and not with the limit of the deposition, as we find it according 
to General Strachey’s observation. 

To this objection, and in defence of the theory, it may be very fairly 
argued, that the line of actual maximum elevation is due to denudation 
having removed the softer and more broken strata and left the more 


massive rock; that according to the observation under discussion, the 
sedimentary series never passed across this primitive gneissic axis ; 
and that the position of greatest elevation (in the active sense of 
upheaval) occurred about the middle gneissic axis formed of meta- 
nioTphosed palaeozoic rocks, all the once overlying strata having been 
removed ; that but for this result of denudation we should have the 
crest of the Himalaya to the north of the upper valley of the Indus. 
iKotwitlistanding the numerous recent claimants to this theory, the mechani- 

BeBeaumont in 4 Systtoel de 
Montag:^ p. 1318 , the otlier ideas in it being due to two other equally eminent 
philosophical physicists, Herschel and Babbage. q«auy eminent 



OF THE NORTH-WESTEKK FBOTIXCES« 


167 


The interpretation of the drainage system gives direct support 
to this view. It is an evident postulate of jdiysical geology that 
along any line of elevation the drainage is originally transverse. 
The manner in which this primitive sj'stem becomes largely convert- 
ed into longitudinal drainage lines is explained in everjr text-book 
on geology. Now, making the fair assumption that the initial 
line of elevation coincides -with the maximum line of upheaval, the 
main watershed of the future continent is detennined by that initial 
line, and it is presumably a very permanent feature. Every geo¬ 
graphy book notes the fact that the Himalayan watershed lies far to 
the north of what is more particularly described as the Himalayan 
range, but the line of reasoning we have just indicated would sug¬ 
gest that the real axis of maximum elevation in the Hinnyayan 
system may coincide more or less with the watershed. We should 
thus have two magnificent examples of the process of drainage-con¬ 
versions above allmled to : the Indus and the Sanpo (Brahmapu¬ 
tra) now flow from about the same central position, having gradually 
worn back along the line of easiest erosion, cutting off in succession 
the originally transverse drainage along the whole line. 

The applicability of this theory of mountain-formation to the 
Himalaya system does not, however, depend upon the correctness 
of General Strachey’s view regarding the exceeding antiquity of 
the first gneissic axis. The gneiss there in early Palaeozoic times 

, mav have been a floor of shallow deposition 

Stoliczka s views. “ ^ 

Without being a range limiting that deposition, 

Stoliczka does not adopt this latter view though, leaving it an 
open question. His own provisional identification of lithologically 
similar Silurian rocks in equal force to the south of the axis would, 
perhaps, suggest their original continuity across that axis. He 
hazarded very few remarks upon the general geology of the 
Himalaya, wisely postponing such considerations until the data 
would warrant something definite. He points out that the deposits 
of carboniferous age, filling only broken ground in variable thick¬ 
ness, represent the close of a general geological epoch. The 
Permian and lower Trias are not represented. He considers that 
after the Trias extensive upheavemeiits occurred, laying dry large 
tracts that have not since been submerged. The Jiirassic basin was 
then approximately defined. The evidence for these conclusions is 
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not given, and they seem difficult to reconcile with the general 
regularity of succession of the rocks. On his figured sections the 
Para limestone (Rhaetic group) is the only one that exhibits great 
ine<][uality of distribution, being of considerable thickm^ss on the 
north side of the basin, and altogether wanting to the south. His 
remarks would, however, assign at least an early Mesozoic ago for 
the origin of some of the prominent features of disturbance now 
stamped upon the Himalayan system. 

The most notable features in the sequence of formations in the 
Himalaya is the position of the nummulitie deposits, as already 
mentioned. They are in greater thickness than any of the older 
formation sexcept the lower Silurian. Stoliczka speaks of them 
as having been deposited in the narrow basin where they now lie in 
the very centre of the mountain region. This view strongly confirms 
that previously arrived at from the consideration of the same deposits- 
at the south edge of the mountains : that long and oxteusivo 
denudation of the Himalayan area had preceded the Tertiary epoch. 
It seems to have been greatest, as would naturally occur, along the 
centre of the area of upheaval, wearing down to the mcd/amorphic 
rocks along what may then have been the hack of a hrord flat 
tuberence of the earth’s crust. A comparatively slight settlemcmt 
of the area, submerging only the more deeply eroded parts, would 
then have sufficed for the accumulation of those eocene deposits, and 
it seems possible that the production of the synclinal basins of the 
Central Himalaya—as was shown for the contortion of the infra- 
Hrol beds of the Lower Himalaya—did not occur^ or, at least, was 
not stron gly developed till the great compression upheaval in middle 
Tertiary times. 



CHAPTER IV. 
Tns Hra^<LATA. 


C Oil T B N T S. 

The outer Himalaya, llouiitain Bjstems ; Jiiraiifi : Ganges; Kali. SuIjot- 
dinate lionnilarieH. The Nayar. Western iUmganga; Kali. The snowy range. 
Axis of highest elevation. The Til'/etan plateau. Glaciers. Glacier of the 
Pindar; feeders of the glacier; moraines: crevasses and icc tables. Glacier of 
the Kiipliini. Motion of the Pindar glacier. Bnow-Iine. Observations in the 
eastern Himalaya. Observations in Knmaon. Bisalir. Across the snowy range. 
Eumaon ; Gailiwal; Knnaor : Western Tibet. Lakes. 

We liave seen that the term ^ outer Himalaya’ has different 

meaninors according; to the sense in which it 
The outer Him^aya. . f , 

IS used. Geographers nndersiand oy it all 

the mountain systems lying between the snowy range and the plains 
of India^, whilst in the western Himalaya geologists restrict its use 
to the limestone and slate formations that lie between the outlying 
tertiary series and the central crystalline axis. To the geologist 
Simla and Naini Tal are situate on the outer Himalaya^ and Ka- 
sauli and Subathu are not ; whilst to the geographer all these hill sani¬ 
taria are on the outer Himalaya. To obtain a correct appreciation 
of the physical relations of the ranges of the outer Himalaya wo 
cannot ignore their geological affinities^ but we have as yet no geolo¬ 
gical details on vriiich vre can rely for the greater portion of their 
area. For the tract between the Tons and the Kali we have the 
record given in the preceding chapter and the map that accompanies 
it. A glance at this map will show us that the main line of gneiss 
and granite, which is almost conterminous with the region of perpe¬ 
tual snow, is met with between the eightieth and ninetieth mile from 
the foot of the Himalaya, and at a distance of from twenty to thirty 
miles south of the Indian water-parting. Between this line of per¬ 
petual snow" and the plains there are numerous well-defined ranges, 
some seemingly spurs from the snowy axis, and of wdiich the geolo¬ 
gical relation is not w-ell established, and others having an apparent 
separate and independent existence. As w-e have already noticed, 
the traveller from the plains meets first an outer range, w'hich has 
a general elevation of about to 7,000 feet above the level of 
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the sea, and whicli in Ohma above Naini Tal rises to 8,5(58 feGt; 
and in a peak, on the Tirhi road, east of Masiii'i, to 8,5(55 feet* 
This band or outer range has a general direction parallel to the 
plains, and is pierced by the greater rivers, such as the Tons, Jinnna, 
Ganges, Eamganga (western), Kosi, and Kali. Between it and tlio 
ridges descending immediately from the snowy range wo cross a 
number of subordinate ranges which, are, as a rule, of considonibly 
less elevation than the outer range. Between China and DliAkuri 
JBinayak, on the road to the Pindari glacier, a distance of forfy-fi vo 
miles as the crow flies, there is no peak having an elevation of 8,00(1 
feet, and very few attaining to 7,0(>0 feet. But further westward, 
in the same parallel, we have groups of peaks attaining an c^hn^a- 
tion of over 10,000 feet, notably those connected with tlic Dndu-* 
ka-ioli range in Garhwiil. When the river valleys close to 
snoivy range are reached, the increase in elevation is nipid and 
marked. The flanking ranges seldom fall below 10,0()() f(Kd, and 
are crowned with peaks rising still higher, until the culminating 
ridge crowned with perpetual snow is met. 


If we carefully examine the great sea of mountains lying b<v 
Mountain system. ttveen the outer Hiiuiil.aya and the Hnow.s 

we .shall find that the dominating ningtts aro 
spurs from the great groups of peaks, remarkahlo alike for their 
elevation and the position they fill as the houndiiric.s of the H(wcral 
river-basins. On the west, the western boundary of the Jnnma 
system is found in the elevated ridge that has its origin in tho 
group of peaks crossed hy the Shatdl and Burenda i>asHe.H. Thi.s 
ridge ftdlows the left bank of the Satlaj in asouth-wc.sterly direction 
to Hatn (10,700 feet), where it bifurcates: one branch contiiming 
Jumna system. nonnal direction to Bihispur, and tho 

, proceeding in a south-esistorly diroc- 

ho» by aor (12,081 feet), ,h„. it tl.e w«tor-,,.rtmg 

betTOsn the ftn and the Pnbar branch of the Tons, A second 
great ndge, descending from the Jamnotri i i i 

by the Deoban (9,347 feet), Chakrata (7,300 feet) ChiWi (rtlio 
fet), and Bdhi. (7,428 feet, peats in kithh 

b:« tt To tiuxtr; -f “ r 

ats origin in the s»te group peafa, and ;hfeh‘‘i„;;^;^;2; 
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Ganges system. 


Kali. 


Himalaya near the Sarkanda peak to the east of Masdri (Miis- 
sooree). The eastern bonndary of the Ganges system is found in 
the great ridge descending in a south-westerly direction from 
the Nandakot peak^ and which passes along 
the left bank of the Pindar to its junction 
with the Alaknanda; and thence along the left bank of the Alaknanda 
to Deoprayag. It admits of two great bifurcations: one at the head 
of the Katyur valley and one at the head of the Lohba valley. 
From the group of peaks at the head of the Katyur valley a branch 
passes in a south-easterly direction through Binsar and Dol and 
along the right bank of the Ladhiya to Barmdeo on the Sarda, and 
from the head of the Lohba valley a branch 
runs south-by-east to Gujargarh, whence it 
passes almost due west to the Ganges at Kharak and Chandi. The 
tract to the south of these two arms is in shape a great obtnse- 
angled triangle, with its base towards the plains and its apex in the 
group of hills to the north of Dwara Hat. It forms the mountain 
basin of the w^tern Ramganga. The eastern boundary of this 
system forms the western boundary of the Kali system, of which 
the eastern boundary is found in a great ridge descending from the 
Api peak in Doti of Kepal. It is clear from the above brief description 
that it is the spurs from the snowy range that bound the river basins, 
and if we examine further the affluents of each system, we shall see 
that the ramifications from these spurs form the water-parting 
between each minor system. 


The principal affluents of the Jumna system are the Tons and 
the Giri. Tlie Pabar, Rupiii, and Siipin 

Subordinate boundaries. m i it 

unite to term the Ions, and are separated 

from each other by transverse ridges descending from the great 

boundary ridge. United they drain a delta-shaped basin having its 

apex at K^si. To the south-west the Giri drains a similarly shaped 

basin having its apex near Kalsi, and to the east the Jumna drains 

one having its apex at Kalsi. We find that the point of junction 

of the apices of these three deltaic basins lies within the Siwaliks, 

the outer range of geographers, and that the union of these three 

main affluents forms the Jumna of the plains. This basin, as well 

as the minor systems within it, is bounded by spurs from the great 

snowy range or transverse ridges descending from tliem. If we 
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further examine the relations of the minor feeders of (lie three gn^at 
constituents of the Jumna system, we see that, as a ruh‘; iluy ilow at 
right angles to their recipients, and that the aiilueiita of these* minor 
feeders obey a similar law*. The ridge separating tlu.* Tons from the 
Jumna gives off feeders on the %vest to the Tons and on cvisi; to 
the Jumna, at right angles to its direction. From the w(>stt*rn slope 
the Dharagad, Binol, Shaula, and Manjgaon streams flow to tlio 
Tons, and from the eastern slope the Ralena, KiUni, anti Silo Si*ek 
the Jumna. Each of these minor feeders is .separatt'd from ilu^ 
other by lateral spurs, descending usually from some [x^ak or knot 
of peaks, and all, as the veins on a leaf seek the midrili, flow towards 
the mid’-depression and give it their moisture. The two groat rivi^rs 
that unite to form the Ganges arc themselves the C(*ntr<*H of 
subordinate systenas. The Bhagirathi is divided from the Blulang 
by a great ridge descending from the Gangotri group of p(uikH, 
whilst a second ridge having a similar origin separatees the Blulang 
from the Manddkini, an early affluent of the Alaknamhu The Bha- 
girathi unites wnth the Bhilang near Tfrhi, and the two riv(*rH drain 
a delta-shaped tract having its apex at Deoprayfig, Tlu^ K'araHwafi 
and Dhauli, which form the head-waters oftlie Aljikn.anda, an*- si^pa- 
rated from each other by a ridge of snowy peaks, and its more 

southernaiHuents, theNandakiniandthePindar,are divided from ouch 

other by a great ridge descending from Trisiil. Tlu* entire l)as!u 
of the Alaknanda to its junction with the Bhfigiratlii at l)(H)prayag 
is thus a great delta-shaped tract, cut up by the minor fetHhu's into 
subordinate systems that are bounded by great riilges descending 
from the snowy range. Between Deoprayag and Hardwar, iho 
Ganges receives from the east the Nay4r and the Hinnal, and Ironi 
the west the Shswa that drams the Dehra Ddn. All unite witluu- 
the biwaliks to form the Granges of the plains. 


We shah now take up the compact system of the Nay/ir in 
Tlie Kayir. southern Garh^w^l, which at first sight would 

1 ^ appear to he an exception to tln^ geiujrul 

rulr«. We find that the boundary ridge that marks its exent is a 
contmuahon of the great ridge that, descending from the snowy 

brfurcate.; one branch proceeding in the normal direction along 
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the left bank of the Alaknanda to Deoprayag, whilst the second 
branch passes south to Gujargarh and then west to the Ganges 
at Kharak. These two branches mark the axis of highest elevation 
in the tract through which they pass. Following the western branch, 
we have the Dubri peak, 9,862 feet; Dobri peak, 9,862 feet; 
Gandkhola, 7,553 feet; Devidatta, 7,034 feet; Kankwala, 6,651 
feet; Gurdari, 5,893 feet; Jhangarh, 5,878 feet; and a peak about 
two miles from Deoprayag, 5,030 feet. Following the southern 
branch through Gujargarh, we find the second, Duda-ka-toli peak 
with an elevation of 10,180 feet above the level of the sea ; Banna- 
dungi, 9,190 feet; Nandatopa, 8,086 feet; Khamek, 7,152 feet; 
Gujargarh, 7,969 feet; Khatti, 8,270 feet; Utaiii, 6,901 feet ; 
Bukrari, 6,267 feet; and Naugarh, about a mile above Kharak, 
6,065 feet. Close to the point of bifurcation, the boundary ridge 
sends a lateral spur southwards, that divides the basin of the Kay^r 
into two parts, that drained by the western Nayar or Ohhiphalghat 
river, and that drained by the eastern Nayar or Kainyiir stream. 
This great spur preserves the superior elevation of the boundary 
ridge, and is marked by the following peaks :—Baniri, 8,499 feet; 
Bandani, 8,278 feet; Panjing, 8,810 feet ; Devitank, 8,849 feet; 
Matikhal, 7,688 feet; and Chhatargah, 6,790 feet, when it is lost 
in the valley of the eastern Nayar near Kandui. Short ramifications 
from this spur or the boundary ridge itself determine the course of 
the minor feeders of the two great channels of the Kayar system. 
Thus a transverse ridge from Dubri, marked by the Tara-ka-kand 
(9,000 feet) and Banjkot (8,203 feet) peaks, divides the Ghhiphal- 
ghat river near its source from its feeder at Paithani on the left 
bank, whilst other ridges from Gandkhola, Devidatta, and other 
peaks, separate the other feeders the one from the other. A similar 
rule obtains along the course of the eastern branch, and we thus 
see that there is no real difference in principle between the 
arrangement of the drainage system of this apparently abnor¬ 
mal minor basin and that of the other greater systems alr(3ady 
noticed. 


In the system of the western Eamganga, however, we have an 
arrangement for which we find an analogue 
W estem Ramganga. Bagmati in Kepdl. As we 

have already seen, the basin of the Eamganga is in shape a great 
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ottuse-angled triangle, with its apex towards tli(' snowy range and 
its base towards the plains, thus filling up the gap betwemi tluis(» 
systems that have their apices towards the plains and tludr bast's 
towards the snowy range. Of its affluents, the Kosi alotn' has a 
considerable course within the hills, the remainder having their 
origin in or close above the elevated tract lying along tlu' foot of 
the hills, and joining the Eainganga at some distanctt southwards 
in the plains. Here, although the main boundary ridges arts st ill 
the spurs descending from the snowy rangtt, the stivt'rul sirt'anis 
do not unite within the outer range, but, like the Biigmati and its 
affluents, well beyond it in the plains. The Kdli is known us t Ik! 
Y&nkti near its source, as the Kdli during tlie greutcw [lorlion of 


^ its course through the hills, us the ( liuuka 

or Sarda in the Bhtlbar and Tardi, ami as 
the Sarju and Ghogra in Ondh to its junction with tlat (langt's, t o 
the south of the Ghazipur district. The Kdli basin is bounded on 
the west by that of the Ganges, and on the south-w('ai by * hat 
of the western Rdmganga. It receives from tlio wt'si tlm Gori, 
Sarjn, and Ladhiya, and from the cast some small streams from 


Hepdl, all of which unite within tlio hills to form Uka KArdu at 
Barmdeo. The Sarju is divided from its affluents, the ('astern Ui'un- 
ganga, by a great meridional ridge, extending from tlu'ir source's 
^ ) second ridge, running in a soutlw'usterly 

direction from the same group of peaks to Askot, Hejxtrates (la* 
later riv^ &om the Gorf. The great Pancha-chuli range, running 
^nth-^ feom the line of water-parting, divides the basin of tli<» 
Gon from that of the Ddrma Ydnkti, and a similar snowy range 
^vi^ a lie origin separates the Darnia Yankti from the Kathi 
Yhe great mass of peaks comprising Trisiil, Nanda Dewi, 

!nBre r 

entare southern face to the west heteeen the llinigauga and 
south-west between the Nanddkiui and tlio 

Weef W; and to the south-east 

between the last nver and the Gori. These indications are sufK- 

men h> mark the saHent features of this portion of the Himalaya 
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The mountain system lying beWeen the snowy range and the 

plains may therefore be said to consist of 

Tlie snowy range. 

an outer range parallel to the snowy range 
and connected with it at wdde intervals where it meets the great 
ridges descending therefrom. These latter bound the river basins, 
and the ramifications from them determine the course of the minor 
feeders of each system. We have now to consider the snowy range 
itself, and in these provinces at least it is a well-marked feature, 
lying from ten to twenty miles to the south of the Indian 'svater- 
parting. The line of snowy peaks seen from Naini Tal and Masuri 
all lie to the south of the passes by which travellers cross into 
Tibet. The route by Nilang in foreign GarhAval through the Jadh 
valley crosses north of the Jamnotri group ; that by Mana in Bri¬ 
tish Garliwal lies to the north of the Kedarnath group ; that by 
Milam in Kumaon behind the Nanda Devi group ; and that by the 
Lanpiya-dhiira, also in Kumaon, behind the Panchachiili group. 
The JMh Ganga runs in a valley parallel to the snowy range and 
the line of water-parting, at an elevation of 15,000 feet above the 
level of the sea, near its source at Sumla, but gradually falling to 
below 9,000 feet at its junction with the Bhagirathi, near Bhairon- 
ghati. The horizontal distance between these two points is a little 
over 17 miles, and the fall is therefore over 350 feet in a mile. Tlie 
Vishnuganga or Saraswati descends from the Mana Pass at 18,000 
feet above the level of the sea to Vishnuprayag, a distance of some 
35 miles, where it is little over 5,000 feet. Here we have an 
average fall of about 370 feet in the mile. The increase in elevation 
from the place where “yie river valleys enter the area of greatest 
elevation is equally marked in the valleys of the Dhauli, the Gori, 
and the Darina river. Dharchula on the Kali, before the line of 
snowy peaks is reached, is only 2,750 feet above the level of the sea; 
whilst Golam La, to the north and above that line, and about 1,500 
to 2,000 feet above the bed of the Kali, is 8,000 feet above the level 
of the sea. The bed of the Kali at Ohangru is 10,000 feet, and in 
the twenty-five miles between it and the Lanpiya-dhiira Pass the 
fall is over 8,000 feet, giving an average fall of 400 feet to the mile. 
These facts well illustrate the law that the river beds^ to within a 
distance of ten miles in a direct line from the snowy peaks seldom 

1 See page 8, 
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exhibit a rise of more tliau four or five thousand h^et; but wlnm wo 
cross the line on which the great peaks are situated, the ascent very 
rapidly increases, and a very few miles carries the river-bed uj) to 
an altitude of nine or ten thousand feet, thus showing that the sudden 
increase of height of the mountains along this lino is not confined 
to the l^eaks alone, but is a general elevation of the whole surface. 

This sudden and steady rise in elevation when the lino of snowy 
Axis of liigiiest eleva- speaks is reached appears to he a wcll- 
marked feature of the entire Iliindlayan 
range. The snowy peaks, however, do not occur in a continuous 
ridge, hut in masses separated the one from the other hy dc(>p (h^pros- 
sions that form the line of drainage for all the surplus moisture of 
the tract between the snowy range and the line of water-parting to 
the north. These depressions are, so far as wo know, a more distinc¬ 
tive feature of the Indian than of the Turkish slope of the Hinullaya- 
Tibetan mass, a fact doubtless due to the greater rainfall received 
by the former. The influence of the monsoon on the southern slope 
is shown in its supporting a more dense and varied vegetation, and 
even on individual ranges and hills the southern exposure is similarly 
strongly marked in Kuniaon. It is the ceaseless action of water 
that has furrowed out these valleys from the great mass, and natur¬ 
ally this has been accomplished on a greater scale and with more 
results along the southern slope that receives the full force of the 
periodical rains. The mass of peaks known as the Qangotri, 
Kedarnath, and Badrinath groups, are separated from the next 
group to the east hy the valley of the Sdraswati, and this group 
again from the Nanda Devi mass by the Dhauli river. The bust is 
again divided from the Panchachdli group by the valley of the 
Gori, and the latter from the succeeding group hy the Ddrma 
valley. All these valleys are inhabited and cultivated during the 
summer and rains, and some of them are comparatively of consider¬ 
able extent. The masses of snowy peaks are more like the terminal 
ends of huge spurs descending from the line of water-parting than 
a continuous^ ridp. They, however, occur in regular sequence 
along the entire line of the Hiindlaya, and, as seen from the plains, 
have the appearance of a connected chain. The following table, show¬ 
ing the pnncipal peaks that occur throughout some eleven degrees 
of ongitude, will give some idea of their number and importance. 
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Pointfi on fJte Tlinmlaifti monnfahis arranffed in order of hnojiiude Inf 
Mr, Ttelmvivj Saunders^ from the records of the G, T, S, 


Number. 

Name 

of peak. 


Latitude. 

Longitude. 

Altitude, 

I. 

LlrnTnalari * 



27^ 

41/ 

37 ,r 

89'° 

IB' 

43" 

23.944 

IT. 

Giiiiiioclii 

... 


27 

18 

23 

88 

56 

37 

14,518 

IIL 

Fauhiniri (Donkin)... 


27 

50 

52 

8 S 

53 

5 

23,186 

IV. 

Chnminikn (Cltoln)... 


27 

27 

28 

88 

49 

38 

17,325 

V. 

Black rock (Gnaream) 

... 

27 

34 

t" 

1 

88 

48 

39 

17,572 

VI. 

Narsiin;r... 



27 

30 

30 

88 

19 

28 

19.146 

Vil. 

Pan dim... 



27 

34 

34 

88 

15 

35 

22.017 

Tin. 

Kancliniiiiii^a 



27 

41 

20 

88 

11 

50 

27.81'. 

IX. 

.. 



27 

42 

5 

88 

11 

20 

28.150 

X. 

Kabru 



27 

30 

20 

88 

9 

15 

24.015 

XI. 

1 danriu 



27 

40 

32 

S 8 

5 

13 

25.304 

XII. 

! 



27 

39 

00 

87 

7 

56 

... 

XTTT. 

1 FihsOT 



27 

53 

18 

87 

7 

54 

27.709 

XIV. 

1 Cliainlaiis' H. 



27 

40 

27 

87 

1 

21 

24,020 

XV. 

! Mount Everest 



27 

59 

12 

86 

58 

6 

29,002 

XVL 

Cliam'lang W. 

... 


27 

45 

16 

86 

51 

56 

22,215 

XVII. 

SankcfSi 



27 

45 

11 

86 

36 

57 

22,826 

XVIII. 




27 

52 

46 

86 

31 

57 

21,987 

XIX. 




27 

58 

13 

SO 

2S 

32 

23,570 

XX. 

Z 



27 

57 

48 

so 

22 

42 

23,447 

XXL 




27 

57 

24 

86 

9 

8 

19,500 

XXIL 

Jabjiblva 



28 

7 

36 

85 

54 

42 

21,853 

XXIII. 




28 

21 

3 

85 

49 

21 

26,305 

XXIV. 



... 

28 

10 

20 

85 

48 

17 

22,891 

XXV. 

Davalmng 



28 

15 

17 

85 

33 

35 

23,762 

XXVI. 

Akii 



28 

23 

25 

85 

10 

12 

24,313 

XXVIL 




28 

20 

38 

85 

7 

24 

23,313 

XXVIIl. 

Yassa 

_ 


28 

25 

5S 

84 

41 

0 

25,818 

XXIX. 




28 

30 

7 

84 

36 

34 

25,729 

XXX. 




28 

32 

i'ii> 

S4 

36 

9 

26,680 

XXXI. 




28 

39 

39 

84 

21 

06 


xxxir. 




28 

39 

21 

84 

20 

32 


XXXIIL 

Baratlior 



28 

29 

18 

84 

13 

56 . 

22.947 

XXXIV. 




28 

32 

0 

84 

9 

52 

26,069 

XXXV. 




28 

32 

6 

I 84 

7 

32 

24,718 

xxxvr. 

Morsliiadi 



28 

34 

58 

: 84 

1 

57 

24,780 

XXXVII, 




28 

29 

37 

83 

59 

22 

22,964 

XXXVIII. 




28 

29 

48 

1 83 

59 

20 

22,986 

XXXIX. 

51 



28 

35 

38 

1 83 

51 

46 

20,522 

XL. 




28 

30 

59 

83 

50 

55 

23,641 

XLI. 

mm 



28 

39 

11 

! 83 

46 

22 

22,471 

XLII. 

Dliaulapri 



28 

41 

43 

1 83 

32 

"9 

26,826 

XLIII. 

Karaynni 



2 S 

45 

39 

1 S3 

25 

52 

25,456 

XLIV. 




28 

45 

8 

83 

25 

12 

25.299 

XLV. 




28 

43 

56 

1 83 

24 

18 

24.912 

XL VI, 




28 

44 

2 

1 S3 

21 

20 

25.095 

XLVII. 

r*? 



2 S 

40 

21 

1 83 

19 

6 

23.565 

XLvrii. 




28 

43 

49 

! 83 

15 

9 

2L181 

XLIX. 




28 

44 

47 

i 83 

11 

18 

23,779 

L. 




28 

44 

30 

: 83 

9 

29 

21,727 

LI. 



! 

28 

45 

53 

83 

8 

27 

21,472 

LIE 

Clianbisi 

... 

... 

28 

49 

33 

' 82 

39 

33 

19,415 

LIII. 

Api 

... 

... 1 

29 

59 

7 

80 

56 

22 


LIV. 

Padcliacliiili 


... 1 

30 

12 

51 

80 

28 

9 

22.67.3 

LV. 

?> 

... 

... 1 

30 

15 

12 

80 

25 

5 

21,471 


2B 
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Points on the lliindJai/a mountains arra.mjfil in mrh'r of iom/i/.uilt’ hj 
Mt. Trelawni/ Saundeis from tiui records of the G. T. S.— 
(concluded.) 


Number. 

Name of peak. 

LVI. 

Nandakot 


LVII. 

Nan da Devi 


Lvin.. 

Nanda Devi 


LTX. 

Do. 


LX. 

East Trisul 

... 

LXI. 

Do. 

... 

LX II. 

West Trisul 

... 

LXIIL 

Nandakua 


LXTV. 

Do. 


LXV. 

Do. 

... 

LX VI. 

Do, 


LXVII. 

Kamet (Ibn Gamiu) 

LXVIII. 

Nilakanta 

... 

LX IX. 

Badri Hath 


LXX. 

Do. 


LX XI 

Do 


LXX 11. 

KedilrnaDi 


LXX ITT. 

Tharl asagar 

... 

LX XIV. 

Do. 


LXXV 

Jaouli 


LXXVL 

Bas or Srikanta 

... 

LX XVII. 

Baudarpouchli 


Lxxvni 

.Taranotn 


LXXIX. 

Svvargaruini 



Laiitndo. 

Lon 

giiude. 

iAUitude*. 

30° 

U)' 

51" 

S{f 

0 ' 

30" 

22,538 

3(y 

21 

58 

80 

2 

21 

24,4 17 

30 

22 

31 

80 

0 

50 

25,001 

30 

22 

35 

80 

0 

40 

^ 25,587 

30 

1 () 

14 

70 

54: 

51 

22,342 

30 

30 

50 

70 

54 

31 

23,002 

30 

18 

43 

70 

40 

7 

23,382 

30 

22 

i) 

70 

45 

40 

10,010 

30 

20 

50 

70 

45 

30 

20,722 

30 

20 

57 

70 

45 

35 

20,773 

30 

41 

0 

70 

44: 

53 

22,003 

30 

,55 

13 

70 

38 

4 

25,373 

30 

43 

52 

70 

20 

50 

21 ,01*0 

30 

44 

10 

70 

10 

20 

23.210 

30 

43 

22 

70 

17 

52 , 

22,511 

30 

40 

44 

70 

10 

58 

22,347 

30 

47 

53 

70 

0 

34 

22,700 

30 

51 

40 

70 

2 

14 

22,582 

30 

51 

41 

70 

2 

13 

22,028 

80 

51 

IS 

78 

53 

53 

21,072 

30 

57 

25 

78 

50 

50 

20,140 

31 

0 

12 

78 

35 

45 

20,758 

31 

0 

y5 

78 

34 

0 

20,038 

31 

0 

8 

78 

32 

32 

20,405 


Tibetan plateau. 


After crossing tlie line of water-parting whicli^, as luwo seeiij 
lies at the valley heads to the iiorili of tlu^ 
line of snowy peaks, wo come n|)OTi tln^ 
great Tibetan plateau which has a mean elevation of from l^jOOO 
to 17,000 feet above the level of the sea. Puling on the plateau 
by the Nilang route is 13,800 feet, Ohiurkung on the Mana route 
to Tolling is 15,700 feet, Ohitung-dh4r on the Unta Dlnira route 
to the Satlaj is 15,810 feet, and Buljuing near the head-waters of 
the Kamali is 15,850 feet. Rabgyaling is 14,000; Gartokh, 
14,240 feet; Tirtliapnri, 14,820 feet; and lake Rdkas Tal ov<ir 
15,000 feet above the level of the sea. Captain H. Stracliey has 
described^ the Tibetan tableland lying between the Indian, and 
Turkish water-partings ^^as the flat top of a great embankment 
exhibiied in all its thickness in the scarp of the Indian Himalaya: 
the summit, though deeply corrugated with valleys and rnoiintains 
in detail, being in its general relief laid out horizontally at a 
i On the physical geography of Western Tibet : London, ISSi, 
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height little inferior to that of its southern scarp.” Although the 
liighest summits jet known and measured lie along the Indian 
slope, very lofty peaks have been seen in all i)arts of the interior, 
^^and the passes which must be crossed to get from one Tibetan 
valley to another, even in the very central axis of drainage, 
generally equal those by which Tibet is reached from India;” so 
that, on the whole, Captain Straelny was of opinion that the medial 
depression is but faintly marked in the beds of the great rivers 
without much affecting the mean elevation of the mass. His 
descri|ttioii of the mountain system of that portion of Tibet lying 
to the north and -west of Kumaon is tlie bc-st that we possess, and 
will usefully conclude our brief review of the features of this 
portion of the Himalaya-Tibetan mass. “ The mountains that com¬ 
pose the bulk of West Kari are not easily understood or (lefined. 
On ascending the highest passes 'we can seblom see anything hut a 
contracted view of mountain tops on all sides, looking very like 
chaos: no general view of ranges under our feet is ever oltainahlo 
as the passes naturally select the ravine-heads and lowest points 
of the ridge which are not only flanked but often almost surrounded 
by the higher siimraits; and the valleys are commonly so steep and 
narrow, especially in the Eong country, that the view can hardly 
ever penetrate to an alluvial bottom and the sight of any inhabited 
place from a puss top is most unusual. "When travelling along the 
bottoms of the valleys, we generally see nothing ])ut a narrow 
tortuous passage Ijetween stee]» rocky walls, shutting out all extended 
view, and nither concealing than exhibiting the moiiiitaiii ranges of 
which they form but the lowest outworks; consequently it is only 
by an extended series of oliservations and inferences, joined and 
assisted by maps, that any regular arrangement of these mountains 
can be distinctly established, and my account of them is liable to 
error in proportion to the defects of my own map. The general 
plan of the mountain system appears to me to consist of a series of 
parallel ranges running right across the breadth of the tableland 
in a direction so extremely oblique to the general extension of the 
whole as often to confound the one with the otlier, or to convert 
the transverse direction to a longitudinal one. The annexed figure 
may help to explain this. Short transverse necks connecting the 
main ranges in some parts, and cross fissures cutting through 
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them in others, together with projecting spurs of a secondary 
order, will 



drainage. 

Such connecting necks, when above 18,000 feet, Ijccoiik' inoia^ or 
less confounded with the main ranges, and, if not abov(^ 1 7,()(,)() feu'i., 
often appear as low watersheds, just dividing the heads of i.wo val¬ 
leys lying in one line, but draining opposite ways. St^joudary 
spurs also may be so high and so obliquely joined to the prinairy 
ranges as to make it difficult to distinguish between thc% two ; a,n(l 
the cross fissures may sometimes admit a main river to pass through 
a main mountain mass, in which case the continuity of tluV range 
is often evidenced by the extreme narrowness of tlu^ r()(‘.ky gorg(^ 
or height steepness, and geological correspondence of its sidcss. 
Much of the Indian watershed seems to be formed in this wa,y, 
the great snowy peaks lying mostly on th(3 terminal buti-cuids oi’ 
the primary ranges, sometimes widened hy lateral spurs, and 
the Tibetan passes crossing the low connecting links, whose 
alignment forms the main watershed, but not the main mouufciin 
crestf^ 

It seems strange that so late as the year 1817 the occurnmee 
of glaciers in the Himalaya was considered a matter of doubt by 
the learned in Europe. There is now no fact more Avidely attested 

Glaciers. thoroughly cshiblisliod than ihe 

existence of glaciers at the lioad of almost 
every valley that descends from the ranges covered with perpdual 
fenow. In size and importance they also fitly compare with those 
stupendous peaks around them that have placed the Himalaya in 
the foremost rank of all the mountains of the earth. Colonel 
Gordon gives iis^ illnstrations and descriptions of tUc great glaciers 
‘ Hoof of the World, 17. 
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met W tlie Yarkand Mission on the jonrney between Leli and the 
Karakoram pass. He mentions the lower Knmdan glacier that 
comes from the high peaks to the north-west^ and continues down 
the right hank of the stream for over two niiles^ forming a perfect 
wall of iccj rising from the wnter about 120 feet^ and showing a 
surface covered'* 'with countless pinnacles and points.” The Remu 
glaciery also seen by Colonel Gordon, rises amongst peaks and 
ridges from 19,000 to 24,000 feet high. It is about 21 miles in 
length and from one to one and three-quarters mile broad, termi- 
mting at an elevation of 15,800 feet above the level of the sea, wdtli 
a w’idth of about three miles of gigantic cliffs of ice fully 250 feet 
high.” He adds :—the glaciers of the western Himalaya are twice 
as extensive as those of the Alps, and are probably the largest in 
the \vorld, or at all events larger than any others out of the polar 
regions. One in the Muztagh range is believed to be 34 miles long 
with fifteen distinct moraines ; while in its immediate vicinity is 
another, 31 miles in length, wdiich may be said to join with it in 
making 65 miles of continuous ice.” Other glaciers have been 
described by travellers in the ranges between Ladak and GarhwdL 
In the tract with wdiich we are more immediately concerned we 
have glaciers at the head of the Jadh Granga, the Bhagirathi, Vishnu 
Ganga, Dhauli, Kailganga, Sundardhunga, Pindar, Kuphini, eastern 
Eam-ganga, Gori, and Darma Yankti. Lieutenant Weller^ in his 
visit to the source of the Gori near Milam, describes that river as 
coming “ out in a small but impetuous stream at the foot of appa¬ 
rently a mass of dirt and gravel some 300 feet high, shaped like a 
halfmoon. This is in reality a mass of dark-coloured (bottle-green) 
ice, extending westward to a great distance, and covered with stones 
and fragments of rock 'which in fact form a succession of small 
hills.” Here and there were circular and irregularly shaped craters 
(as it 'were) from 50 to"500 feet in diameter at top, and some of 
them 150 feet deep, and higher up these gave place to narrow 
fissures. This glacier is behyeen seven and eight miles long, and 
terminates at an elevation of 11,600 feet above the sea. The glacier 
of the Pindar in Kumaon is the one, however, regarding which we 
have the most complete informatiom, and we shall confine ourselves, 
therefore, to its description in detail. 

1 J., A, a, Ben. XL, H66. 
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Glacier of the Pindar. 


The Pindar river^ is an affluent of the Alaknaiida.; and has its 
rise in a glacier to the west of the Nandakot 
peak azid its valley, where the glacier ends, is 
about a mile across between the precipitous mountains that bound it. 
From the foot of the rocks on either side the bottom of the valley slopes 
inwards with a moderate inclination^ leaving in the middle a hollow 
about 300 yards wdde and 250 feet deep, with very steep banks, at the 


bottom of which flows the river. This comparatively level sjzace 
between the precipices on either side and the river bed is observable 
for a mile or more below the end of the glacier, though much cut up 
by watercourses. The glacier occupies about two-thirds of the whole 
breadth of the head of this valley, leaving between itself and the 
cliffs on the east an open grassy slope, which extends along the foot 
of the moraine for upwards of a mile and a half above the source 
of the river, and which seems to be a continuation of the level S|)ace 
before mentioned. The first appearance of the glacier is thus 
described;—“ It seems to be a vast rounded mass of rocks and ground 
utterly devoid of any sign of vegetation, standing up out of a grassy 
valley. From the foot of its nearer extremity the river, oven hero 
unfordable, rushes in a turbid torrent out of a sort of cave ; the top of 
which is hut a few feet above the surface of the water (May). The 
end, immediately over the source of the river, is very stoop and of a 
dull black colour. It is considerably fissured, the rents appearing to 
arise from the lower parts, tearing themselves from the upper by their 
own weight. On a closer examination this abrupt end proves to bo a 
surface of ice covered with sand and gravel and curiously striped by 
the channel made by the water that runs down it as it molts. Bcdiiiid 
this, the glacier rises less steeply, like a bare gravel hill, to its full 
height, which is probably about 500 feet above the water of the 
river when it leaves the cave. In some places, howevoi*, arc soon 
great fissures both vertical and horizontal, the latter evidently made 
by the separation of regularly stratified layers.’’ 


The glacier is formed by the meeting of two ice streams from 
gorges, one coming from the north-west and 
the other nearly from the east, and which 


Feeders of the glacier. 


From •“ A desenptaon of the glaciers of the Kndav and Kuphini rivers in tlm 
Knmacn Himalaya,” by Lieutenant R. Strachey, Ben Bne J A S B -vvi 
794, and “ Note on the motion of the glacier of the Pindar in KiimLv ’’’litTi' ’ 
^e. fSirf., xyiL.ii., 203, and given as nearly as possibS in th^niSris woMs a« 
the only scientific examination of these glaciers that we possess, 
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meet about two miles above the source of the river, as shown in the 
accompanying sketch. 

The feeder from the north-west is larger than that from the east, 
and its surface is at a considerably higher level for some hundred 
yards below their first junction. It descends with a great inclina¬ 
tion, entirely filling the gorge, down which it comes in a cascade of 
ice. It assumes the general appearance of a confused mass of 
irregular steps, which are again broken up transversely into peaks 
of every shape. The west side of this cascade continues nearly in 
its original direction after having passed the point below which the 
glacier bends sharply to the south-west, and in this way completely 
crosses the glacier. The steps in which it falls, however, also 
gradually change their direction so as to remain nearly perpendi¬ 
cular to the general current of ice. The transition to the regular 
level ice is very sudden, and begins much higher up on the west 
than on the east side. Near the foot of this ice-fall the steps were 
observed to have their tops considerably overhanging. A small 
tributary, also descending in cliflPs of ice, joins the main glacier 
from a ravine on the east, not far above where it takes the sudden- 
bend. The feeder from the east is formed by the union of two 
smaller glaciers, one from the north-east and the other from the 
south-east, which is the larger of the two. The north-eastern tribu¬ 
tary appeared to have no very steep inclination, but was consider¬ 
ably broken up at its junction with the other. Another small glacier 
joins the main one from the north-west, a short distance below the 
point where it bends southwards. Its inclination is very great, but 
it perfectly maintains its continuity of structure to the bottom. 

The lateral moraine of the west side of the northern branch of 

the glacier is first seen near the bend, where 
Moraines. . 

it shows itself as a black band along the 

edge of the ice which in other parts of the fall is quite white. The 
moraine is small between the bend and the tributary glacier below 
it, but very rapidly increases, and in its lower parts is a chaos of 
desolation. This great addition to the size of the moraine is owing 
to the quantity of debris brought down by the small glacier. The 
ice below the junction is much broken up by crevasses, and rocks 
and gravel from the moraines on both sides of the tributary glacier 
are scattered over the space between them, and the moraines at 
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first siglit seem to lose their distinct form. Allhonn-h iln^re is no 
clear ice hetweeii the moraine that originates on ilu^ easi. ol‘ iii(» 
tributary and the west side of tlio glacier, tlu^ idc^ntity ol‘ iliat 
moraine is sufficiently marked by its colour and hy lit*' n^gnlar ris(^ 
above the general surface of the glacier of ifs winch rc^inains 
tolerably even for some way down, being beyond tlu^ liniii of ilu^ 
disturbance caused by the crevasses along the <'dge of ilu* gla<‘i(‘r. 
About half way down to the lowTr end ot* the glach'r, hoW(‘V(n\ iln*' 
full action of these crevasses reaches tlie wdiole of tlu^ moraims and 
it is scattered or lost sight of in the general confusion of* snrfac.<\ 
An epoch of peculiar destructiveness to the mountains is inarkiMl in 
one part of this moraine by the accumulation of hug(‘ masses of 
rock from 20 to 30 feet square and as much as 15 ha't high, and 
the stone found on it are generally larger than th(>s(‘ on any of the 
other moraines. The true west lateral moraiiu^, Ixdow tln^ tj*il)utary 
glacier, is not very large, nor is its top much (4evat;ed uIjovc' the 
bottom of the valley, excepting quite at its end. 


The lateral moraine of the south-eastern side of tln^ glacicn^ is 
very large. Its top rises, on an average, probably 250 tin^, 
the bottom of the valley. Along its foot rims a, stream, gradually 
increasing in size, that collects the open drainugi^ of (h<* outer 
slopes of the moraine. The lower part of this slopes is a mass of 
loose stones and earthy gravel which rolls down from ahov(‘, as tim 
face of the ice which is visible in the upper fifty or sixty lo<d, ol* 
the slope melts and recedes, a process that is constantly going on. 
On the inner side the slope of the moraine is thirty o‘r i'orty^tcot, 
above the level of the clear ice of the glacier. The uppm* part. iT 
the moraine comes down nearly straight from tlu^ point wbrna* it, 
meete the foot of the north moraine of the east giacuinx The 
north branch glacier being considerably higher than tlu^ (usi.inm, 
the merame slopes down from the bed of tlu) fonmn^ to that, of 
1» later, tonmng a d«ip angular depression whore H,,,,- t,,„t 

g ually tomuhes in depth up to the top of tills glaeior, ivhioh 
.s hore .nteelycorer«l with MM,, the moraines of ifa sij,, 

aT^oiS* r“ “ ''"i”' ."ill- 

tile north or mam branch. The remihin rr . . , 
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down moraines that spread over the whole of its breadth at its 
extremity. Besides these lateral moraines there is a medial on© 
that is first seen as a dirty stripe along the ice cliffs of the fall at 
the head of the north glacier. As it comes down the level ice it 
gradually be^ns to assume the decided appearance of a moraine, 
and increasing by degrees at last becomes very large. It conti¬ 
nues in a well-defined form for some short distance beyond where 
the western moraine is dispersed, but there it also is scattered over 
the ice, and the two become blended together, and ultimately 
©xtend to meet the d^brisj which is similarly dispersed by the 
eastern moraine from the opposite site of the glacier. The whole 
of the moraines, in the middle of the length of the glacier where 
it is most regular, are very considerably raised above the general 
surface of the ice, which in some parts may he as much as on© 
hundred feet below the tops of the western and medial moraines. 
It would appear that this great elevation is not so much due to the 
accumulation of ddbris as to the protection afforded by the superin¬ 
cumbent rubbish to the ice below which prevents its being melted. 
The clear ice beyond the moraine is constantly depressed where ex¬ 
posed, and on the very tops of the moraines pure ice was often seen 
hardly covered by stones. The protection afforded by the lateral 
moraines raises the sides of the glacier so much that a very consi¬ 
derable hollow is caused in its middle, which is a striking feature 
in the first appearance of its lower extremity. 

The ice of which the glacier is composed is perfectly pure and 

^ , clear, but where seen in considerable masses. 

Crevasses; glacier tables, . 

stripes 01 a darker and lighter bluish green. 

are distinctly visible. It is composed of bands of ice containing 
small air bubbles, alternating with others quite free from them. 
In many places the surface presents a striated appearance, arising 
from the different degrees of compactness of these differently co¬ 
loured bands and their consequently different rates of melting. 
The direction of these coloured views as seen in crevasses showed 
a dip inwards or towards the longitudinal axis and a dip upwards 
or towards the origin of the glacier in every part, the stratification 
being more perpendicular towards the head and more nearly horizon¬ 
tal in the lower parts. The direction of the strata in place was also 
very clearly marked in many parts of the ice, and was placed in 
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curves, kaviiig their branches nearly parallel to tlu^ sides of the 
-glacier and their apices directed downwards, the curvature in ihe 
centre not being at all sudden. No dkt bands wore observed. Tho 
crevasses were neither very numerous nor very fonnidaldo. They 
are developed across the direction of the glacier’s length on both of 
its sides, commencing from the small tributary on tho west side and 
from the union of the eastern glacier on tho other, and contiiming 
almost to the end, those on the west side being, perhaps, ihe largm-. 
They are generally wider towai-ds the edges of tho glacier, closing 
up as they approach the centre. Tlvey are nearly vertical, and are 
directed from the sides upwards or towards tho head of tho ghusier, 
those on the west bearing nearly east and west, and those on tho 
east bearing nearly' north and south, thus forming angles of 
about 45° with the axis of the glacier. Many pools of water 
(laignows) were seen on the surface of the ice ; some of tho largest 
were said by the guides, who are in the habit of visiting tho glaei(?r, 
-to he found in the same place every year. Tho clear surface of tho 
ice everywhere assmnes a more or less undulating appearance from 
-the action of the water that drains from it as it molts and ilus small 
streams, into which the drainage collects, end by falling into stwne 
of the mrevasses. The remains of the last winter’s snow' was hardly 
•perceptible on any paat of the glacier. Tho occurrence of stonea 
standing up on bases of ice (glacier tables) above tho general sur¬ 
face of the glacier is common, but those seen were siualL Th(^ rocks 
below the bend in the north-western glacier wore covered with 
^ooTCS or scratches, sloping in about the same direction fw the 
surface of fte ice at the spot. These grooves extend to twenty or 
thirty feet above the present level of the glacier. Almost in wory 
place a space was left between the rock and ice, the latter appearing 
to shrink from contact with ihe former, due doubtless to iho heat 
of the rock melting the ice. 

The Kuphini river, that rises on the side of the Nanda-kot 

Glacier of the EapMni. opposite to the Pindar river, has also 

its source in a glacier. Both rivers nnito 
at Dwffi, about eight miles from the end of, the Pindar glacier 
and about ax n^es from the end of that of the Kuphini. Goporal 
Stxachey examined the Kuphini glacier also, and describes tho 
valley for a mile or two helow the end of the glacier as haying 
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Tery miicli tHe same general character as that of the Pindar, but 
somewhat more nigged and desolate in appearance. The glacier 
commences about two miles above the source of the river and fills 
ihe whole breadth of the valley, which is about three-quarters of 
a mile broad in its upper part The glacier begins in a precipitous* 
fall of ice some sixty or- seventy feet high, which, however, still 
exhibits the ribbon-like structure. From the foot of the fall the 
surface was very even, though the slope was still considerable. 
The main glacier of the Kuphini is joined by two small tributaries* 
on the east and by one on the w^est, all of which are highly 
inclined and bring do\ra considerable quantities of cUhris, The 
moraines are confined to the sides of the glacier, though many small 
stones are scattered over every part of the ice. As was observed, 
on the Pindar, the protection given by the- lateral moraines to the 
underlpng ice leads to the promotion of a medial depression in 
the glacier at its end. The crevasses here, too, are most strongly 
marked near the sides and are inclined at an angle of about 45° 
from the longitudinal axis downwards. The structure of the ice 
was in all respects similar to that found on the Pindar. On the in¬ 
teresting question of the extension of glaciers at a remote period 
the inquiries of Greneral Strachey give no precise information. 
He, however, considers that ^^some very decided change in the 
state of things is certainly indicated by the long plateaus before 
mentioned running for a mile or two below the present termina¬ 
tions of both glaciers nearly parallel to the rivers, but several 
hundred feet above them.” He considers it “ impossible that these 
level banks above the rivers have been caused by deposits from the 
ravines in the sides of the valleys, for such deposits would have had 
very irregular surfaces, and indeed their present effect in destroy¬ 
ing the regularity of the plateaus is everywhere* visible- Had the 
same appearance been noticed in any other part of the river’s 
course, it would at once have been attributed to the action of 
water at some former period, and it would have been supposed that 
the bed had afterwards been excavated to its present depth. If 
this was the case, the glaciers which the plateau was forming must 
either have terminated considerably higher up the valleys or have- 
stood altogether at a much higher level.. In either of these ways 
the water could have been delivered at a level sufficiently high to 
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form the plateau. But it may admit of doubt -wlicdbor ihe quan¬ 
tity of water in the rivers, as they are at present, is sufficient to 
account for such an extent of level deposit or for such n, (l(q)th of 
erosion of their beds ; for at this great elevation they arc not 
subject to those violent floods that occur lower down, and for nearly 
half the year too they are inert. The only other way of account¬ 
ing for the appearance is that it has boon occasioned by an cxkmsion 
of the glacier, and that the level top of the plateau shows the limit 
to which the tops of the moraines reached, as the glacier gradually 
receded.’^ We have referred on a previous page' to tlie oxisbuico 
of evidence of glacial action far below the present limits of glacicus^ 
and to those who wish to pursue the subject further w(3 commend 
the records of the G-eological Survey and the summary^ in ilu^ re¬ 
cently published ^ Manual of the Geology of India-’ 

General Strachey has rendered ns another important sorvioe in 
Motion of the Pindar observations on the motion of tlio Idti- 

dari glacier recorded in May, 1848. His 
procedure is thus stated. About 200 yards below the small trilvutary 
that enters the main glacier from the north-west a moraine was found 
heaped up against an almost perpendicular wall of rock, and suffi¬ 
ciently high to command a view of tho greater part of the stirfaeo 
of the glacier along the line on which observations wore to bo 
made. This line, which is nearly perpendicular to tho general 
direction of the glacier, was marked by two crosses painted whii»(^*, 
one on the rock in contact with tho old moraine and one on a oliif 
on tile opposite side of the valley. A stake was driven into the 
mormne at its highest point, close to tho rock, on tho line between 
the two crosses, and a theodolite was set up over it. Five oth( 3 r 
marks were also made on the glacier at intervals along the saino 
line by fixing stakes in holes driven in tho ice with a jumpor- 
These marks, which were all carefully placed on the exact line be¬ 
tween the crosses by means of the theodolite, wore completed at 
about Oh. 30m. p. m. on the 21st May, On the following day tho 
theodolite was again set up on the same place as before, and being 
properly adjusted, the cross-wires of the telescope wore directed to 
the cross on the cliff on the opposite side of the glacier. A stick was 
then set up near the first of the five marks that had boon made the 
‘ «- ! I'P* Ixx., 372, 373, 383, 083. 
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previons day, and was, by means of signals, moved up or down the 
glacier, till it appeared to coincide exactly with the cross-wires of 
the telescope, and consequently to be exactly on the line between the 
two crosses painted on the cliffs. The distance between the centre 
of the stick and that of the fixed mark was then measured, which 
evidently showed the downward progress of the ice at that point of 
the glacier, since the marks were made the day before. The same 
procedure was followed at each of the marks. The results were 
as follows 


Time of observation. 

Distances affixed marhsfrmi standard line. 

On the west 
moraine. 

1 

On the me¬ 
dial mo- ' 
raine. 

At east j 
foot of me¬ 
dial mo¬ 
raine. 

Near the 
middle of 
the clear 
ice. 

On the 
eastern 
moraine. 

b. m. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

2Ist May 0 SO p. m. 

... 

... 

... 

.♦< 

... 

22nd „ 1 15 p. m. 

0 5^ 

1 Oi 

1 0 

1 01 

0 C| 

25tli „ 8 45 a. m. 

1 n 

2 9t 

2 Ilf 

3 1 

1 5^ 


The motion in 24 hours of the several marks will, also be found 
to be— 


Mm% imtim (in incTm) of ice in 24 hmr&^ 


Date, 

On the west moraine. 

On the medial mo¬ 
raine. 

1 ^3 

g 

1 ^ d 

i 11 

1 ^ o 

I 2 S 

1 d 

Near the middle of 
the clear ice. 

1 

'g 

1 

d 

a 

1 d 

O 

Approximate mean 
temporature. 

i 

21st to 22nd May 

5*3 

11-9 

11-6 

m 

6*5 

43°P. 

22nd „ 26th „ ... , 

5-7 

7 6 

8-4 

m 

3-8 

. 38®F. 

General mean 

5*5 

9-7 

lO'O 

10*3 

5*1 

... 


The progress of the lower extremity of the glacier was likewise 
approximately measnred by observing the apparent angular motion 
of a pole fixed on the top of the eastern moraine, and of a conspicuous 
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rock lying not far from the middle of the glacier. The results of 
these observations were— 


Date. 

MeaTb motion (^In inohes) of lae in ^4 7 iotm, 

_. . ... . .. 



On the moraine. 

Kear middle of the 
glacier. 

19th to 20tli May 

3*0 

8*1 

20th „ 23rd „ 

6-2 

23rd 5, 25th „ 

6*3 

10-8 

General mean 

4-8 

9^4 


A comparison of the motion of the upper and lower parts of the 
glacier gave on the lateral moraines 4'8 inches as the mean motion of 
the ice in 24 hours in the lower part of the glacier, and 5‘3 inches 
in the upper part, and in the middle of the glacier 9'4 inches as the 
mean motion for the lower part, and 10 inches for the upper part 
of the glacier. The elevation of the foot of the glacier at the source 
of the Pindar is 11,929 feet, and of the theodolite station, where 
these observations were made, was 12,946 feet above the sea. 

We have made mention of the snow-line or limit of perpetual 

Snow line snow,^ which has, at times, given rise to con- 

■ siderable discussion. The height at which 
precipitations of vapour fall to the earth’s surface as snow varies 
with the temperature of each particular place, and with the annual 
or even diurnal oscillations of the temperature. In Bhuttn and 
Sik k i m the ordinary winter limit of snow is about 6,000 feet, and 


it is rare, says Dr. Hooker, for even three inches to remain on the 
ground as many days at 7,000 feet.® According to General Stra- 
chey,the height at which snow is certain to fall in Kumaon is about 
6,-500 feet, and at an elevation of 5,000 feet it will not fail more 
than one year out of ten. The lowest level to which sporadic falls 
of snow are here known to descend is about 2,500 foot, of which 
there are two authentic instances on record since the British occu¬ 
pation, -die first in 1817 and the second in 1847. In the valley of 
Kashmir, at an elevation of 5,500 feet, the snow falls every year,® 

^ the worfe rfSnTtoveUeS ^ "vif’m- 

Griffith Post. Papers, L, 236. » Moorom? if., w/ ^ 
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and farther west as low as 4,000 feet, whilst at least one fell of 
snow is recorded at Peshawar, which has an elevation of only 1,250 
feet ahove the level of the sea.^ Campaigning experiences daring 
ihe late war show that the winter snows descend to a very low eleva¬ 
tion in the valley of the K^hnl river and at Kandahar. If we 
follow the lower boundary of the winter snow on a mountain as it 
melts with the advance of summer, we at length ascend to a height 
at which the summer influence is insufficient to entirely melt the 
snow, and from which, as the season advances towards winter, we 
have gradually to descend in order to follow the line of snow. The 
line to which the snow recedes, and from which it again advances 
in one complete revolution of the seasons, is called the snow-line. 
The snow ahove that line is called perpetual snow, not as observed by 
Professor Forbes, that the continuance of snow at any spot implies 
that it never melts there, but only that some always remains unmelted. 

According to our best anthorities, the height of the snow-line 

Ob^rvations in the most southern exposures of the 

astern Him&laya, Himalayan slope that carry perpetual snow 

ranges from 15,000 to 16,000 feet all along that part of the chain 
that lies between Sikkim and the Indus, whilst to the north 
towards Tibet it has a considerably higher elevation. Before pro¬ 
ceeding farther we may observe, with General Strachey, that “ all 
estimates of the snow-line are, in the very nature of things, subject 
to no little uncertainty; for, independently of the variations of the 
seasons from year to year there are naturally considerable differ¬ 
ences in the level at which the snow lies on steep or slight slopes 
and on north or south exposures, between the latter of which a 
difference of as much as a thousand feet may at times be observed. 
Besides this, too, there is some practical difficulty in the actual 
observation of the snow-line, for the process of judging by the eye 
whether the snow upon one’s path and still more on contiguous 
mountain sides begins to exceed the bare spaces is neither easy 
nor susceptible of much precision. Hence the errors and uncer¬ 
tainty to be looked for in all our conclusions must be considerable, 
amounting no doubt to several hundred^ feet.” Dr. Hooker 
estimated the height of the snow-line on the most southern 
spurs of the snowy mountains in Sikkim to be at abont 15,500 
i Bom, Geog. Jour., X., 39. - Captain H, Strachey, J, R, G. S.,XXin. 69. 
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feet.^ Of the peaks eofcred by perpotnal snow, th(> <d(wation of which 
is noted in Dr. Hooker’s map, Chola, on the boundary l)ctwcon Sik¬ 
kim and Bhutdn, is the lowest, (17,300 foot), and at the same time 
the most southern and the Chola Pass immediately to the south of 
the peak, and rising to 14,900 foot, he found to bo free from snow 
at the beginning of Hovomber. Somewhat further to the north, 
near Youngbong, the lower limit of perpetual snow was directly 
measured in September and found to bo nearly 1(),()()0 loot. To the 
west of Kanchanjinga in eastern Nopdl, the south-eastern descent 
from the Kamhache pass was found to bo free from snow, a little 
from the summit, at the beginning of Docomhor, and on the noithorn 
approach the snow was supposed to become perpetual at about 15,000 
feet, though the fresh falls of the previous October forced Dr. Ilooktu- 
to be in some measure guided by the people of the country in this 
estimate. On the ascent to the Wallanchun or Wallungaum pass 
the snow-lino was again estimated, though under .similar circum¬ 
stances of doubt, to bo at 15,000 foot. The Pandit crossing the 
same pass, his Tiptala, on the 16th August, 1871, found it covered 
with snow,^ and Dr. Hooker on December® 31st, 1848, crossed 
“ with snow on both sides up to the shoulder.” 

The following are the results of trigonometrical measurements 
^ of the elevation of the inferior (nlge of the 

Observations in Kumaon. 

snow observed on spurs ol the Tnsul and 
Nanda Devi groups of peaks, made by General li. iStrachey before 
the winter snow had commenced in 1841 :— 
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Tlie points 1, 2 and 3 are on ridges that run prominently out 
in a sontli-westerly direction from the great peaks of Trisiil 
G, (G. T. S.) same as Webb’s No. XI. and H. (G. T. S.)? as 
Webb’s No. XII. The dip of the strata being to the north-^ast^ 
the faces exposed to view from the south are for the most part very 
abrupt and snow never accumulates on them to any great extent 
This wiU explain the difference between the heights at which snow 
was observed on the southern and western exposures, the ground 
having been less steep on the latter and better able to retain the 
snow ; but in these places it was in very small quantities, and had 
probably fallen lately, so that its height may probably indicate the 
elevation below which the light autumnal falls were incapable of 
lying rather than the inferior edge of the perpetual snow. It is 
further to be understood that below this level of 15,000 feet the 
mountains "were absolutely free from snow, excepting those isolated 
patches that are to be seen in ravines or at the head of glaciers, 
which do not affect such calculations as these. The point No. 4 
was selected as being in a much more retired position than the 
others, and is situated not far from the head of the Pindar river, 
between the peaks of Nanda Devi, I, (G. T. S.), same as No. XIV. 
of Webb, and of Trisiil H. (G. T. S.) It was quite free from 
snow at 15,300 feet. On the whole, therefore, General Strachey is 
inclined to consider that 16,000 feet may he given as a close approxi^ 
mation to the maximum height to which the snow recedes every 
year on the most southern and external ranges in Kumaon, 

This result appears -to accord well with what has been observed 
by Dr. Gerard in a visit made by him to 
the Shatiil pass in the Bisahr range ex¬ 
pressly for the purpose of determining the height of the snow-line.^ 
He reached the pass, the elevation of which is 15,000 feet, on the 
9th of August, 1822, and remained there till the 15th of that 
month. The southern slope of the range w^as generally free from 
snow, and he says that it is sometimes left without any whatever. 
On the top of the pass there was no snow, but on the northern 
slope of the mountain it lay as far down as 14,000 feet. On his 
arrival rain was faUing, and out of the four days he was there, it 
rained and snowed for the greater part of three. The fresh snow 

^ Tours I., 289-317. 

25 
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that fell did not lie below 10^000 feet, and some ol’ ilu* nioro 
precipitous rocks remained clear even up to 17,000 Dr. 

Gerard concludes that 15,000 feet is about tlio height of iho snow¬ 
line on this range, but it will be seen that Dr. (b^rard was tluMM) 
rather early in the year, and General Strachey, from what 1 h^ heard 
from others who crossed the I'ange later in the S(»‘ason, thinks that 
15,500 feet will probably bo a better cstimab^, cwen il’ it should 
not bo carried still higher. At the beginning of tlu‘ nionib of 
Jnly, Captain Gerard found heavy snow on tlu^ northern face of 
this Bisahr range at about 15,000 feet, and the Kunlia pass, iho 
elevation of which he states to be 17,000 ft^et appc^irs mwan’ to bo 
free from snow^ Dr. Thomson^ agrees that the estiniaie fornundy 
made by General Strachey of 15,500 feet, which his siil)S(ujiient 
researches led him to believe was a little too low for Knnuion, is 
as nearly as possible correct for the Bisiihr rangt^ He adds— 
“ Captain Herbert, in his geological report, bad n|K)n 15,000 
feet, which is a little too low even in the district of Bisahr, to \vhit»h 
his estimate, I believe, refers. In the trans-Satlaj Himalaya, iVc)m 
the diminished amount of summer cloiuly weather, the snow-hwa^l 
is probably a little higher.’’ The Chamba rang(^ and ilio Pir 
Panjal, south of Kashmir, both of which rise immtuliatoly iVoin tln^ 
low external sandstone hills, just enter, ho tolls us, th(^ rc'gion oi* 
perpetual snow. The highest peaks of the former arc^ rd)oui, 
16,700 feet, and its mean height about 15,000 feet above* the^ se^u, 
and its snow-line will consequently be not far from 1(!,000 teed;. 
Major A. Cunningham also places the snow-lines on the^ most 
spnthem ranges of the Him£aya to the west of the Ganges at about 
lG,000 feet.3 

When, however, we advance into the interior of the^ (diain, 
Across tiie snowy after having once passed over any ranges of 

sufficient height to come within the liinii,H 
of perpetual snow, we invariably find that there is less snow on all 
such ridges of similar altitudes so that when we arrive at iho Indiun 
watershed, the snow-line has risen to about 18,500 feet, and on 
the summit of the tableland it reaches to an elevation of ^0,000 
feet. Dr. Hooker observed this phenomenon in Sikkim, and boars 
testimony to the gradual rise of the snow lino as we enter among 
Um, n., 71, ^Travels, p. 487, a L^aak, pp. 73 . 77 , 
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tlie peaks covered with perpetual snow. Near ZemUj t%venty miles 
north-east from Kanchanjinga^ he found little snow on south 
exposures at the beginning of July. A little further in, above Pha- 
iungy in the middle of the same months the snow-line was supposed 
to be about 16,500 Yeet, and at the end of the month many plants 
were obtained at 17,000 feet. Another ascent in the same 
vicinity about the same time did not carry our traveller to perpe¬ 
tual snow at 16,800 feet. On the flanks of the Kanchan-jhao 
broad summits were seen quite bare of snow at 18,000 feet. Dr. 
CampbelP who accompanied Dr. Hooker on his return journey in 
September, notes that vegetation ceased at the foot of the Dankia 
pass at 18,000 feet, and there was no trace of it within 500 feet of 
the summit on either side. There was no snow on the road as he 
ascended the north face nor as he descended the south face, but it 
lay in patches amongst the rocks all the way on both sides. On the 
mountain to the west of the pass snow lay deep in hollow places, 
but these may have had glacial ice in them though the surface of 
the snow was. then smooth. The line of snow would here be 
19,800 feet, and further north in Tibet it rose to 20,000 feet. 
Bhorutso, on the 18th October, had not a particle of snow on it at 
18 or 18,500 feet, whilst in the Lachung valley in Sikkim to the 
south snow was lying at about 15,000 feet. Dr, Campbell adds:— 
South of the Himalaya, the quantity of snow that falls is very 
mnch greater than in Tibet, and from the greater moisture of the 
air and cloudiness of the sky, it is not carried off with the 
rapidity of evaporation which obtains in Tibet, where you do not 
find even a rill of water from the melting snow. Besides in 
Tibet the snow falls in light, feathery skiffs, and not in flakes. 

I believe that the lowest snow-line we saw on the mountains to 
the north of us iu Tibet must have been upwards of 22,000 feet. 
On the Kainbajang range, which, comparing them with Bhorutso, 
must be 20,000 feet at least, there was not a particle of snow.’’ 

"We have the results of General Strachey’s experience for 
Kumapn and Garhw-AL Towards the end 
Humaon. August, 1848, he crossed the Barjikang 

pass leading from Ralam to Juhar on a subordinate ridge between 
the Nandakot and Panchachuli peaks. Although this has an 
1 J., A. S., Ben., XXV., 665. 
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elevation of abont 15,400 feet, not a vosti^o of snow was mot wifJi 
on the ascent from the sonth-oast, and only n vory small pa(.<>h 
remained on the north-westorn face, and indcH'd, in no oonsidorabh^ 
quantity, up to 17,000 feet. The vegetation on the very snmmit, 
of the pass was far from scanty, though it had iilromly iH'gnn to 
break up into tufts, and had lost tho character of roniinuiiy it Imd 
maintained to within 500 or 600 foot of tho top; but many specioH 
of flowering plants, all evidently flourisliing in a congenial cliumtc', 
showed that the limits of vegetation and regions oi' ]i('rp<‘liinl snow 
were still far distant. This place is within ten to tiftoim inih's of 
the most southern border of perpetual snow. Tin* I Jnfn-illnirn |inss 
has an elevation of about 17,300 foot, and lies to tho north of f!i<. 
great peaks nearly a'jt tho crest of tho waterah('d. There was no snow 
along the soutliorn ascent to this piiss, at the' top of winch ({cncral 
Strachey arrived in September, 1848, in a litth' drizzh' of raiit that 
at last turned into snow. Tho ground was (juito iVci- from snow, 
being worked up into a doop black mud by tlio foot of the j-altlo 
that had crossed it. There was, however, on the north sale of tho 
pass an accumulation of snow some little way down, e.xtcnding p<*r- 
haps 200 feet, apparently tho effect of tho drift througli th.> gap in 
which the pass lies. No snow was soon on tho hills on either side 
within some few hundred foot, and tho snow-lino was emdainly 
above 18,000 feet. Vegetation roachod to within 300 or 400 ibet 
of the smnmit. 


The Ohor-hoti pass (18,000 foot) and tlio Marshak pass, (IH, lO(l 
Qariiw£l. feet), both to the north of Niti, Imvoa position 

. relative to tho great snowy masses nearly 

mmflar to Untanihdra. The Marshak pass was cn.ssed in duly by 
Geneml Strachey, a time rather too early to judg.* fairly of tho 
^ow-Ime, winch is also obscured by the presence of u glaeier that 
fills up the vaUey by which the pass is approached.* ()„ t la. (llmr- 

XI- expedition xs apparently referred to in X, A. H., Bou., XIX.. 70. 
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Balchha passes, each about 17,500 feet in elevation, and both lying 
to the north of the Unta-dhiira pass, were equally free from snow 
on their southern faces in September, small quantities only being 
found on the northern aspects. The highest points on the ridge, over 
which the latter of these passes leads, only just exceed 18,000 feet 
in elevation, and in fact it does not come within the limits of per¬ 
petual snow, nor does it appear snowy when viewed from the Tibetan 
plain to the north of it. The vegetation on all these passes reaches 
to about 17,500 feet. Lieutenant Weller visited the Balchha pass^ 
on the 1st June, 1842, and found towards the top of the ascent a 
tolerable quantity of snow, but in detached portions.” The Lakhar 
pass also, to the north of Unta-dhiira, was crossed by Greneral 
Strachey in September. It has an elevation of about 18,200 feet, 
and was found free from snow on both sides, as well as the Jainti 
ridge some 200 feet higher. This latter is, however, a somewhat 
detached spur, and the snow-line was manifestly near, for unbroken 
snow could be seen in more sheltered places considerably below this 
elevation. General Strachey thinks that, on the whole, 18,500 feet 
may be considered a fair average height of the snow-line in this 
locality. Lieutenant Weller crossed the Unta-dhiira pass at the end 
of May, and found more soil than snow visible, whilst snow was 
scattered thinly on either side, but the northern slope presented one 
unbroken sheet of steep snow.® In September (28th) Captain 
Manson found the last ascent to this pass quite free from snow. A 
detached peak, Lanjar, a little to the north of the Niti pass, and 
having an elevation of 18,400 feet, was found by General Strachey 
nearly quite free of snow having only a patch lying in a ravine on 
the north side of the hill. Two other peaks near the Balchha pass, 
seen from Lanjar, having an altitude of 18,100 and 18,200 feet 
respectively, were also quite free from snow, so far as could be 
ascertained at the distance. Mr. J. H. Batten, who visited the Mti 
Pass in 1837, found it free from snow, of w'hich the first heavy fall 
did not occur till the 11th of October.^ 

In the more western part of the mountains the authority of the 
Gerards, of Dr. Thomson and of Major A. Cunningham coincide in 
fixing the snow-line at much about the same level as that just 
assigned to Kumaon. Captain J. D. Cunningham also accepts 
J J., A. S.. Ben., XII., 97. * Ibid,, XII., 87. s 316 . 
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the results of General Strachey’s observations. In up]K‘r TCtmaor 
Captain Gerard^ found a little snow on either sid.. of tlu' Kju- 
brang pass (18,300 feet) in July, hut none 
on its summit, and the summits in tlx; neigh¬ 
bourhood, though attaining a height of 18,000 or 10,000 hvt, 
were only just tipped with snow.^ The Gunghmg pass, also 
18,300 feet and lying a little farther to the west, was snowy 
for the last few hundred feet at the end of the sanuj month. TIu' 
Kyubrang pass is on the Indian waterparting, and tlut Ganglang 
pass a little within it, but both the observations were mad(^ befVu’e (ho 
snow-line bad attained its maximum elevation. The gradual <l(!s- 
cent of the snow-line as we advance southwards is shown by (ho 
fact of the Charang pass having an altitude of only 17,100 itsd,, 
and lying between the passes above named and the Bisahr range, 
being said to be never free from snow, though (^arly in J uly it hud 
already melted up to 16,300 feet. North of the Hatlaj, tinder (he 
peak Leo Porgyul, the surface was found to bo free IVom snow in 
October up to 19,000 feet or even higher, while west of tiiat rivm* 
on the Manirang or Rupak pass, having an olcvatiuu of 18,1)00 ftH‘f., 
the summit was covered with newly fallen snow at the end of 
August, showing that the level of perpetual snow was ut'urly at its 
maximum. Snow was, however, met with on tln^i road to ilie pass, 
hut this was due to avalanches aiid drifts and to ilu^ hudr of‘ tlu* rt)ud 
lying in a deep glen. Dr. Thomson, who visited the Karnkoriun 
pass in August, 1848, estimated the snow-lino on the jouru<*y lmi‘k 
to SAser at 17,500 to 18,000 feet but to the northward autl ensi- 
wardit was much higher, probably not less than 20,001) feed."* 
Trotte# also notes that the Karakoram pass (18,550 find.) is always 
free from snow in summer, whilst the Baser further south is siddoin, 
if ever, free from snow. 


Regarding the height of perpetual snow on the tidihduml of 

Western Titet. ’ II- Straohey is Hi ill 

the best authority. Ho writes:-—“from a 
series of minute observations on the snow-lovol, made during t wo 
years, in the course of which I crossed twenty-fivo passes elevated 
from 15,000 to 19,000 feet at various seasons between the end of 
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April and the beginning of Novemberj I have arrived at the follow¬ 
ing conclusions. The snow-line in the central and northern parts 
of west ]N"4ri attains an extreme height of nearly 20^000 feet. It 
lowers on approaching the Indian Himdlaya^ and on the southern¬ 
most parts of the Indian watershed descends perhaps as low as 
18^000 feet.” The mountains under 20^000 feet in height in the 
northern and more open parts of the tableland will^ he adds, be 
almost entirely denuded of snow during the latter part of the sum¬ 
mer. G-eneral Strachey, during his visit to the tableland north of 
Garhwal during September, 1848, found snow only in patches in 
sheltered ravines, but the highest summits in the district through 
•which he passed were only 18,400 feet. Perpetual snow was not 
found on any of the hills between the Indian water-parting and 
the Satlaj. The height of the snow-line on the south face of the 
peak of Kailds was observed in the month of September by means 
of a theodolite, and found to have an elevation of nearly 20,500 
feet, and the altitude of a peak on the ridge between the Satlaj and 
the Indus which was only tipped with snow in August was in like 
manner determined to be 20,500 feet above the sea: so that, making 
a fair allowance for the difference between the northern and south¬ 
ern exposures, the mean snow-line was in both cases about the 
same. The limit of snow on the Pamir is reported to be between 
16,000 and 17,000 feet and on the Alai Pdmir about 14,000 feet. 

Throughout Kumaon and Garhwdl there are several lakes, but 

the chief in size and beauty occur in par- 
Lakes. ^ 

gana Ohhakhata, the Westmoreland of 

Kmnaon. These are known as Naini, Bhim, Sat, Naukuchiya, 
Malwa, Khurpa, Sukha, Sariya, Khuriya, Ac., with the affix HdV or 
^lake’ attached- The following table gives some information regard¬ 
ing the principal lakes:— 


Name. 

Height above 
sea-level. 

Greatest 

length. 

Greatest 

breadth. 

1 Greatest 
depth. 

Approximate 

area. 

Naini Tal 

Bhim Tal 
Naukuchiya T£1... 
Malwa 

Feet, 

6,407 
: 4,5001 

4,0001 
3,4001 

Feet. 

4,733 

5,680 

3,120 

4,480 

Feet. 

1,518 
1,490 
2,270 
1,833 j 

Feet, 

93 

87 

132 

127 

Square feet, 

5,149,000 

4,900,000 

4,849,500 

4,909,600 


1 Approximate measurements, 
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It has been suggested that these lakes were i’eruied by glacial 
action, but Mr. Ball in a recent papor'^ combats tliis vi(>\v, and 
assigns their existence to landslips which closed tip the valb'ys in 
which they occur. Be this as it may, they form one of the most 
remarkable and beautiful features of tint Lower I rimi'ilaya in 
Kumaon. The lake of Naini lies in a valley wliiidi nms about 
north-west and south-east, and is surroundotl on all siiles I'xct'pt, t he 
east by lofty ridges, Sher-ka-danda, China (8,5(58 fi'ct), Deopiltha 
(7,989 feet), and Ayhrpdtha (7,721 foot). Bhlm Till lies in u 
comparatively open valley with a hill to tho south of tiu' lake rising 
some 1,300 feet above its level. Further oast in the .sam<> valley is 
hTaukiichiya Tdl, occupying a hollow in tho slope', and without, any 
remarkable hills around it. The Silt Till or sovon hik('.s, Ho wit hin 
a circle of hiUs between Bhim T41 and the vulh'y of tho Naini Till 
river, and Malwa Tdl Ues to the north of Bhim Thl in a deep valley, 
the sides of which rise up abruptly from tho level of the lake. 
The only lakes of importance in Carbwill arc the Cadiyar Till in 
patti Dasauh Malli and Diuri Tld in patti KtlliphtU Mulln, neither 
of which can compare with tho Kumaon lakes in sixe or beunty. 

»Eoc., Geo. Sur., XI, 2, p. 174. 
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Meteorology.^ 

CONTENTS. 

Pi'elimiBaTy sketcli of climate. Contrast between the eastern and western 
parts of the plain and the Himalaya. Radiation, solar and noctnrnal. Temper¬ 
ature :—Diurnal and annual ranges,—^Vertical decrement,—Height of snow-line. 
Pressure and winds :—Barometric tides,—^Mountain winds,—^Annual variation of 
pressure,—Monsoons. Humidity :—^Vertical distribution of vapour,—Relative hu¬ 
midity,—Cloud. Rainfall:—Distribution on plains and on the Himalayan slope,— 
Annual variation,—The winter rains,—^The monsoon rains. 

The climatological conditions of these hill districts are a most 
important element in their physical geography, and will therefore 
require to be treated at considerable length. An exhaustive discus¬ 
sion of the meteorology cannot yet be attempted, hut sufficient data 
have already been collected to serve as a basis for a general descrip¬ 
tion of the climate, and at the same time to throw some light on 
several of the more interesting problems of meteorology. In this 
latter respect the Himalaya, on account of its less distance from 
the equator and its greater elevation, presents many points of 
advantage as compared with the Alps and other European moun¬ 
tain systems ; and already some important general conclusions 
regarding the physics of the atmosphere have been drawn from the 
observations that have been made in it. The mere statement of the 
fact that nearly all the snowy peaks and most of the passes over 
the Indian watershed stand above the lower half of the atmosphere, 
and thus completely cut off all communication between India and 
Central Asia, except in the upper strata, indicates how much regard¬ 
ing the general movements of the atmosphere may be learnt from 
observations taken in India and the Himalaya. 

Of late years, a good deal has been done in the way of collect¬ 
ing trustworthy meteorological data for the mountain zone by the 
establishment of Grovernment observatories at certain points. The 
places where observations are made at the public expense must 

^ Written by Mr. S. A, Hill, Meteorological Reporter to the Government of the 
North-Western Provinces and Oudh, for this volume. 
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always, however, bo few, and it. is desirahh' ilial more should Ixi 
done in the way of enlisting the serv^c(^s of voliudoer o1),s<'rv(>rs. 
Temperatnre and rainfall observations are now made at many tea- 
gardens iiiKnmaon; but, as a rule, so little attention is ])aid in iho 
hours of reading, the exposure of the instruments, and tlu' eont.inuity 
of the registers, that the results are of no vahu' for soitmtifie di.sen.s- 
sion and comparison. By far the most importaid- of tin* obs(‘r\'.ation,s 
taken in the north-west Plimiilaya, prior to Ihc! (‘stai)li.shment ot 
regular observatories, were those coUech'd by Lieutenant (now 
General) E. Strachey, of the Bengal Kngiiu'ers, in 1818 and 18-1D. 
Some of General Strachey’s deductions from tlumi hav(> Ixam givtai 
to the world in the Proceeclinffs of the Noi/hI Soewl;/ and the Jout-nal 
of the Asiatie Society of Bengal; hut otlnn-.s huV(\ not y('t l)een 
published, though they were long ago eml) 0 (ii(Hl in a, work on the 
“Physical Geography of the Himalaya” that has hcxm platx'd id. the 
disposal of the compiler of this volurao. Oon.sideringth(^ scanty iiidiua^ 
of the raatei-ials General Strachey had to woi*k with, lh(> <aniclusion.s 
arrived at were wonderfully accurate ; and though soim^ of them wcn-e 
opposed to the generally received opinions of the lOuropcim met I'oro- 
logists of the day, they have been confirmed in almost, evt'ry r(‘sp<Hd. 
hy the more extensive data subsequently obtiiiiu'd from t.he Hima¬ 
layan observatories. 

In the following pages a somewhat detiuled discnission of till the 
data available for meteorological inquiry will lx* giv<'U iiftor n brief 
general sketch of the climate. The several elemeids of nu'tcoro- 
logical observation will be taken in the natund onhn- of ciaus(' and 
effect, commencing with solar radiation and aftcn-wprds passing on 
to temperature, barometric pressure and wiiuls, and tlu^ dist.ribui.ion 
of vapour and rain. 

. The order of the three seasons on the plains of Upper India_ 

Sketch of climate. ‘'“''U—"'<'11 

known even in Europe. Aftjir th(^ c.Ios(^ of 
the rams at the end of September or beginning t)f tlct.olier the 
sky is serene and the atmosphere transparent. Owing t.o tln^ 
absence of cloudy and the rapidly diminishing proportion of wat.cn- 
vapour, the air is also very diathermanous ; that is, it permits the 
-free passage of heat from the sun to the earth in the daytime, 
and m the calm nights that prevail at tliis season tlu' radiation of 
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lieat into space goes on so rapidly that tlie earth’s surface and tlie 
air resting on it become very cold before morning. Hie months of 
October and November are thus characterized^ not only by clear 
skies and calnis^ but by a grea.t temperature range and heavy dews 
at night. These conditions prevail through the greater part of 
December, and towTirds the end of that month and in the beginning 
of January, the exposed thermometer sometimes falls 10 degrees 
below freezing at places as far down the plain as Allahabad and 
Benares. In the Panjab it is much colder, and there the shaded 
thermometer sometimes reaches the freezing point. 

About the end of December and in January and February, how-^ 
ever, clouds often interfere wdth the free radiation of heat at night, 
and the daily range of temperature for these months is less, on the 
average, than that of November. Some rain usually falls at this 
time of the year, especially in the Panjab and the higher districts 
of the North-Western Provinces* In March and April the tem¬ 
perature rises rapidly, especially at a distance from the mountains, 
and the air becomes extremely dry. Hot winds from the west or 
north-west blow down the valley of the Ganges and rapidly change 
the ap[)earance of the wdiole country from that of a highly culti¬ 
vated plain to a parched and sandy desert, almost the only green 
tilings left being the groves of mango trees. In April, the daily 
range of temperature over the plains is at a maximum, exceeding 30 
degrees in most parts of the North-Western Provinces and the 
Panjab. The nights are still tolerably cool, though in the day¬ 
time the thermometer ranges as high as 110'F. or even higher 
sometimes. 

During May and the first half of June the temperature continues 
to increase, though much less rapidly than in March and April, until 
by the loth or 20th of June, if the periodical rains have not com¬ 
menced, the temperature is probably higher in North-Western India 
than anywhere else in the world. In the North-Western Provinces 
the shaded thermometer has only been known to rise once or twice 
above 120^F., but in the Panjab temperatures as high as 123^ or 
124"^ have been recorded. The days in June are thus only a few 
degrees hotter than those of April; but, as the rainy season 
approaches, the range of temyierature diminishes and the nights become 
insiifierably hot and close. 
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Eain seldom falls in the hot weather, the falls that do oecnr 
generally taHng place daring thunderstorms. About the middle 
of May, however, the quantity of water vapour in the air begins to 
increase rapidly, betokening the approach of the rainy season. This 
vapour is probably brought by the prevailing south-west npptw 
current of the atmosphere which seems to descend gnulually until it 
merges with the surface sea winds of the Bay of Bengal and forma 
“ the south-west monsoon” or prevailing wind of the rainy season. 
In Northern India the lowest strata of the sea winds are deflected from 
their normal course by the mountains and directed towards the scait 
of highest temperature in the Panjiib, thus a})pearing as east or 
sonth-east and not as south-west winds. Along the foot of tin' hills 
these easterly winds are felt occasionally by the middl(' of May, 
when the qnantity of vapour in the air first begins to show signs of 
a rapid increase- 

During the latter half of June the sea winds increases in strc'ngi Ii 
and gradually advance along the foot of the Himalaya, until, by ilu? 
beginning of July, the rains hsave usually set in all ov<n' Nortlu'rn 
India. In ordinary years rain continues to fall, not steadily hut 
with frequent intermissions or breaks,” until about the (uul of 
September, when the easterly winds cease, except cjIoso to ilu) IuIIh, 
where they last a month long'-er, and are succeeded by calniH or r('e.- 
ble currents from the west. In the Panjiib the rains begin later, 
are lighter and more intennittent, and end sooner than in tin's North-* 
Western Provinces, and the length and intensity of the rainy stni- 
son increase regularly as we approach the sea in Bengal- During 
ihe rains the temperature averages about 85° over the great(>r |Kirt 
of Northern India. The daily range at this time varies front: 8 tu 
12 degrees, being greatest in the driest districts* 

The extremes of heat and cold are much greater in the FanjAb 
and the upper pari of the North-Western Provinces than in 
Bengal, for two reasons—the greater distance from the mi and 
the higher latitude. On acoonnt of its proximity to the 
and its heavy rainfall, Bengal is moist and cloudy at all sf^asons 
compared to the Panjab. This condition of the atniosphcna'', by 
retarding the radiation of heat, renders the climate of Bengal 
more equable than that of the Panj4b, just as an insnlar climate 
IS more equable than a continental one* Again, the latitude of 
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the Paiijabj which is 7 or 8 degrees higher than that of Bengal, 
causes its winters to be much colder and its summers much 
hotter. At first sight it seems anomalous that a place should be the 
hotter the more distant it is from the equator, at any season of the 
year ; but when it is borne in mind that the quantity of heat 
received from the sun is directly dependent upon the length of the 
day as well as on the elevation of the sun above the horizon, the 
anomaly disappears. Various mathematical physicists from Halley 
downwards, including Poisson^ and more recently Meech,^ have cal¬ 
culated the total heating effect of the sun in different latitudes during 
a day or other given period of time. The latest investigation of this 
kind has been made by Wiener® of Carlsruhe, who finds that while 
the maximum of heat for the whole year falls on the equator, the 
maximum for the 21st of June is at the north pole, where the sun 
remains above the horizon for twenty-four hours, and has an altitude 
of nearly 23| degrees for the whole of that time. In the summer 
half year, from equinox to equinox, most heat falls on a zone about 
25north of the equator, and during the three months nearest to the 
summer solstice—^that is, from the 7th of May to the 6th or 7th of 
August, the zone of greatest heat lies about The total heat 

received during these three months by an area in latitude 40° or 
41 is more than a fifth greater than that which falls on an equal 
area at the equator. The actual increase of temperature produced is 
much more than this, for the mean temperature is determined by the 
balance between the gain of heat during the day and the loss at 
night. When the gain of heat from the sun at any place is greater 
than at the equator, on account of the length of the day, the loss at 
night must be correspondingly less. 

This excess of solar heat in summer, together with the dryness 
of the air and the absence of cloud, seems to account for the exces¬ 
sively high temperature of June and July in the extreme north of 
the Panjab and on the plains of Yarkand and Kashgar still farther 
north. In the moister zone of the mountains, the direct action of 
the sun is less observable ; but beyond the Indian watershed it is by 
far the most important factor in determining the character of the 
seasons, 

J Theorie de la Ch-alenr, 1835 edition, page 473. ^ Suiithsonian Contrb- 

hutmis to Knowledge, Vol. IX. ^ ZeUaehrift dev Oeatern-ewhisohen Gesell- 

acliaft fiir Meteorologie, Band XIV, page 133, 



206 


himXlayan districts 


tli6 siiccBSsion of tliG soUvSonb in tlio inoxint<un 
General Stracliey says :— 

''The same general seq^nence of the seasons takes place in the 
mountains as in the plains. Here, however, every altitude has its 
own special temperature, from the lower valleys where tlu^ lu^at is 
still overpoweriiigly great, to the regions of eternal Irost i but at 
all elevations in summer the' force of the sun’s rays is (yx<x\ssive. 
The summer rains, too, gradually diminish in strength as W(^ mo^a> 
along the chain from east to west, being at their maximum in Sik¬ 
kim, but still being felt slightly on the ranges north of Ik^shawan 
The heaviest falls invariably take place on those portions of the*) chain 
most exposed to the south ; increasing in amount ni) to a (‘crtain 
height [not very exactly determined, hnt probably alKuit 4,000 
feet]; at the same time every high and continuous ridges most 
sensibly diminishes the supply of rain that falls on tlu^ country 
to the north of it, and we find, as we approach tlu^ Indian 
watershed, that the quantity is very small, and that the 
monsoon only just drops a few partial showers on the soutlu'ru 
border of Tibet. The winter, as may be supposed, is oxtr(^m(4y 
rigorous on the summit of the table-land ; and at this 8(>ason, 
or in spring, the only important precipitations of moisture^ taker 
place in the form of snow, but they are oxcoedingly small iit 
quantity.” 

The reason wdiy every altitude has its own special tc'injre'ratun^ 
is thai&e air is warmed chiefly by contact witli the hot grotmd on 
which ii rest®, aM by direct absorption of the solar rays. 

Tlie air in contact with the ground, expanding and becoming I(‘ss 
dense, rises up, hut in doing so its heat is rapidly convcrt(Hl into the 
wwk of expansion ; the result being that the tempcratur<' of tlur 
upper strata can never rise so high, on the average, as that of the 
air near the ground. Dry air, if hexited only at the bottom, wotdd 
lose 1 degree Fahrenheit for every 183 or 184 feet of ascixuit. In 
moist air that is precipitating rain, and thus being warmed by the 
latent heat of the condensed vapour, the rate of decrease is much 
less. The rate actually observed, both in balloon ascents and on 
mouniain sides, is less than that calculated theoretically ; because 
even dry air is to some extent warmed directly by the sun’s rays, 
while air saturated with moisture has a very considerable absorbing 
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power. On mountain slopes also the temperature falls less rapidly 
ihan in tlie free air over the plains—at all events for the first nine 
or ten thousand feet of ascent, the reason being that the air is 
heated by contact with the mountain sides. 

ISTo data at present exist from which the average intensity of 
solar radiation, and its variations fi'om time 
to time, can be estimated with any approach 
to exactness. Any deductions made by passing from radiation to 
other meteorological phenomena must therefore to a great extent 
be based on theoretical considerations. 


The instrument hitherto used to measure the intensity of the 
sun’s heat has been a maximum thermometer with a blackened bulb 
surrounded by a thin glass case more or less completely exhausted 
of air. If the exhaustion were perfect, the temperature of the 
instrument would be determined by radiation to and from surround¬ 
ing objects ; including under these the glass case of the instinunent 
which is in contact with the air, the sun, the ground, the clouds, 
and the open sky. Were solar thermometers all made exactly alike 
and exposed under absolutely identical conditions, the excess temper¬ 
ature of the instrument above the contemporaneous temperatui'e of 
the air w^ould be a measure of the excess of radiant heat falling on 
it from objects above the horizon over that which passes away from it 
in an upward direction. The following table gives the average value 
of this difference for each month at six stations. Corrections have 
been applied as far as possible for differences of instrument and 
■exposure, except at Dehra, for which the corrections are not 
known :— 

I,—Monthly mean excess tem'peratiiTe of the solar thermometer above 
the majrimnm in shade. 
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If the air wore absolutely diathormanous, tlio altitude of the .sun 
above the horizon and the vertical thickness of the atmosphere 
above the place of observation should have no effect upon the 
temperature differences in the table, which should therefore bo the 
same for all the stations and for every month of the year. But tlui 
air having some absorbing power, the differences should be greatest 
when there is least air for the sun’s rays to pass through ; that is, 
at the highest stations and in the summer months. Up to Ohaknita 
the excess temperature of the solar thermometer does increase with a 
fair degree of regularity j but it appears to be less at Uch than, at 
Chakrata, contrary to all theory. There is also no I'ogular increaso 
apparent in the heating power of the sun as the season changes from 
winter to summer. The truth is that the indications of the black- 
bulb thermometer are affected by so many disturbing causes, that 
after all possible corrections they are of little or no value for inter- 
comparison ; though with the same thermometer, at the same place, 
and under absolutely constant conditions of exposure, tlu^ figures 
for one year may be to some extent comparable with thos(^ for 
another. 

The results of observations with the nocturnal radiation thermo¬ 
meter are even more unsatisfactory, owing to differences in tlio 
height of the instrument above the ground and in tho nature of the 
ground surface itself, whether grassy or bare. 

XL —Monthly mean depression of the grass thermometer below the 
minimum in shade. 


Stations. 

g 

1 

1 

March. 

April. 

May. 

June. 

July. 

August, 

a 

-p M 

S 

October. 

a 

a> . 

•> 53 

Decem¬ 

ber, 

Tear. 

C^mkrita, 
Itixukkot. 
Behra ... 
Bocakee... 
Bareiny... 

«■ 

9-5 

14*5 

4*4 

6*9 

7-0 

<i 

6*5 ' 
13-6 

4- 4 

5- 8 
7*5 

t> 1 

7'2 

ia-9 

4*2 

6*4 

8*0 

O 1 

7-5 

13-3 

4'7 

6-3 

10-0 

o j 

6-3 

12-0 

4- 8 

5- 0 
10-5 

o j 

6*0 

9-0 

3-6 

3-5 

8-8 

1 

" ! 

3*1 

5*3 

2-2 

2*4 

4*3 

o 

4*3 

6-0 

1*6 

2*9 

3*3 

o 

5*S 

8*9 

2*3 

3*9 

3*4 

o 

8*8 

13*5 

3*6 

6*3 

6*4 

9*8 

17*2 

4*8 

7*3 

8*2 

o 

11*0 
19*1 
4*0 
6*3 1 
8*0 

o 

i 7*2 
12*2 
3*8 
5*2 
7*1 


The figures in table 11. serve to show that the depression of the 
nocturnal radiation thermometer below the minimum in shade is loss 
in the rainy season than in the dry, and that both at tho hill stations 
and on the open plain the refrigeration of the earth’s surface during 
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tile iiiglit is probablj^ greater tban at Debra, where the ol)servatory 
is situated in a well-wooded park. They do not throw any light on 
the question wdiether the ground surface cools more rapidly at night 
on mountain tops or on the plains ; though it is probable that in 
the clear, calm nights of the cold weather the difference, if any, is 
in favour of the plains ; since there the air cooled by contact with 
the ground remains in contact with it, whereas on the mountains 
the cooled air constantly drains away, and is replaced by warmer air 
from the surrounding free atmosphere. 


It has been already stated that, in the western Himalaya, every 

elevation has its characteristic mean annual 
Temperature. , , , 

temperature. Hach elevation has probably 

also a distinctive form of variation of temperature during the year, 

and the daily variation is different at different altitudes, in range if 

not in general form. 

For a proper discussion of the distribution of temperature in a 
hilly country a very large number of observations would in most cases 
be required ; and these should be made at places chosen so as to 
be at nearly equal distances from each other vertically, and at the 
same time fairly distributed in latitude and longitude. On the 
southern slope of the Himalaya it fortunately happens that differences 
of latitude and longitude make but little difference in the mean 
animal temperature. The sea-level values of the mean temperature 
at the Sub-Himalayan stations from Lower As4m to Ambdia 
all lie between 76 and 78 degrees Fahrenheit, and the tempera¬ 
tures of places at about 7,000 feet elevation along the whole range 
from Darjiling to Marri in the north of the Panjab do not differ 
more than 2 or 3 degrees. 

Both along the plains and at the level of the hill sanitaria 
the highest mean temperatures are found to characterize the 
regions lying between the Kali and Satlaj rivers, The cliief 
reason for the great uniformity of mean temperature at the 
same elevation that prevails over the whole ITimalayan region— 
that is to say, through more than 7 degrees of latitude and 17 of 
longitude—is the greatly increased heat of summer in the north- 
w’est as compared to the east. In Bengal and Sikkim the sun’s I'ays 
when most intense are to a great extent cut off by cloud, whereas 

27 
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in the Paiijib and the north-west Himalaya the Avinter in almost if 
not quite as cloudy as the summer. For these reasons Darjiling 
has very nearly the same temperature in January as Simla, 
Chakr4ta, or Mussooree, while in May and June it is seven or eight 
degrees cooler. The comparatively low temperature of the summer 
at Darjiling renders the mean for the year nearly two degnv'-s lower 
than that of Marri in the extreme noii:h-west, though the effect of 
latitude is apparent in the low temperature of Marri in January. 

On account of this uniformity of temperature a small nmnher of 
ehservations, at places chosen specially Avith iA3ference to Ijteighl. aboN^e 
file sea, vriU enable us to ascertain the most importairt features of t(mi- 
perature distribution in the Himalayan districts of the North-Wostcum 
Provinces. The following table gives the mean monthly temper¬ 
atures of twenty-one places, including the two stations on tho plains 
that were given in the preAuous tables. All the o-ther places except 
Dharmsdla lie in one or other of the three districts of KinnacUy 
Garhw^l, and Dehra Ddn, or in parts of Kun^war, Laluil, and Dulak 
to the north of Dehra Dun. Tlie monthly means from a Gov(Mann(Mrt 
observatory at Dharmsala in the Panj^b have been inserted, thong]& 
this station lies nearly two degrees Avest of Dehm Diin, l>ocauso it 
was considered desirable to have some trustworthy figures for places 
about 4,000 feet above the sea ; and the only other station near that 
altitude is Hawalbagh in Kumaon, for which Ave have but one 
j^’s observations. 
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Authorities for the above table. 

Bareilly : Registers of the Government Meteorological Observatory, lS6i) to 1879 


BOOEEEB : 

Ditto, 

ditto, 

18G3 „ 1879 

DhAEMS a'LA : 

Ditto, 

ditto, 

1871 „ 1875 

BiKIKHET ; 

Ditto, 

ditto, 

1871 „ 1879 

CHAKBaYA: 

Ditto, 

ditto, 

1869 „ 1879 

Leh : 

Ditto, 

ditto, 

1871 „ 1877 


Dehra : Registers of the Observatory at the G. T. Survey Office, 18()8 „ 1870 

Haiot TAl : Registers of Government Observatory, 1803 to 1800 ; and observations 
by Dr. Payne in 1851-54, given at page 490 of the third volume of 
the Bes^iltsof a SclentIjic Mualonto India and High aUia, l)y the 
brothers Schlagintweit. 

Mttssooree (1): Records of an observatory at Saint Fidelis’s School for 1B77-BO ; 
somewhat fragmentary, 

(2) : November to April, Sir A.'VVanglds and Mr. Macldimon's ohscr- 
vations in 1855-56, also one year’s observations from Dove's lal)lc.s ; 
May to October, observations at the Survey Office for 1806-70, fur¬ 
nished by Mr. Hennessey, F.R.S. 

Lakdaue : Registers kept at the Convalescent Hospital in 1852-54, and 18()(>-67, 
Observations for the three years 1877-79 have been communicated by 
the medical officer in charge, but the means deduced from them 
appear to be 4 or 5 degrees too high, 

jK^lsi *. Calcutta Journal of Katural IIMory, Voh YI., 1837-38. 

Almora Observations at the Regimental Hospital, 1852-54 and IBCG-GO. 

^Hlwuaie-BScUagintweit, page i94, on authority o£ Mr. Batten; year unlcnown. 

taeltaid’s &edegy of Kumaon, page 179 ; parts of 1830, 1831, 1831 
! ' ' :teai«8o. ' ' , ’ ' 


. Eabwjks : Setta^ntweit, page 513 ; 1853-36. 

K&kM : Oaaningham’s Lad&Tt, page 184 1827-28. 


SnuYAitBY Ditto, 


page 183 1846. 


j'Seisagak : , 

iPAOw : I observations by General Strachey and his brotlicrs, 

Hm: } 181^-49. 


: -ae igares for the regular meteorological observatories (printed 

m smaU capitals in table III.) and those for the observatory at 

from the maxima and minima and i i 

vatioits of tlKikmta and Leh. *Recomnnf 4 vi means of the ohser- 

obsermtiom tteoomputod and corrected by the Leli 
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the Survey Office, Mussooree, are either directly calculated from 
observations at 4 a. m., 10 A. M., 4 p. M., and 10 p. M., or have 
been corrected to represent the means of observations taken at 
these hours. They probably differ very little from true daily 
means. The mean temperatures for the other places have been 
calculated in various ways, and many of them are opto to consider¬ 
able doubt. 

The mean annual temperature diminishes pi'etty regularly as 
height increases. In the table there are only two exceptions to the 
rule that the higher a place is the cooler it is. It will be seen also on 
comparing places of nearly equal altitude and not very far apart that 
the highest temperatures belong to those which, lying behind the outer¬ 
most high ridge, are subject to a much smaller rainfiill than stations 
situated on the ridge or in valleys opening out to the south and 
exposed to the full force of the rainy winds. Thus EAnikhet and 
Almora are too hot in comparison with ISTaini Tab The difference 
in temperature as well as in humidity between 2)lacos situatcjd at 
equal heights on the outer and inner ranges of Kumaon is suffi¬ 
ciently great to be easily recognizable without the aid of instru- 
ments, and is well known to all wffio have ever resided in the 
hills. The variation of temperature between the hottest and coldest 
months and the daily range of the thermometer are also greater, 
as a rule, in the interior than on the outer hills, owing to the larger 

proportion of cloudy sky and greater humidity of the air in the 
latter region. ^ 


Both the diurnal and the annual range of temiiorature d(>crca,sc 
on ascending from the plains up to a height of (i,000 or 7,000 le(«t 
and beyond that they again increase, their greatest value's bc'ino- 
^tamed at the highest stations where observations have been madit 
These places, however, lie to the north of the Indian watershed 
where the humidity is doubtless less than on the southern siile’ 
and the observed ranges of temperature are probably higluw tlian’ 
they would be at equal altitudes on this side of the smn^y ramm 
Moreover the annual range in Tibet and Ladiik is greater tlaui' 
on the Indian side of the chain on account of the difference of 
latitude, as has already been pointed out. In table IV. tlu' daily 
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lY.—Mean diurnal and annual rawjes of teniperdture at places^ 
in the Himdlajja. 


Place. 

DlUENAL IlANCfE. 

Annual range of 
monthly means. 

i 

hD 

February. 

March. 

April. 


June. 

frs 

)-D 

August. 

1 

j September. 

October. 

CD 

rn 

B 

Oi 

A. 

December. 

Year. 


o 

o 

o 

o 

o 

o 

O 

o 

<5 

0 

o 

o 

0 

o 

Bareilly 

26-3 

25*5 

28*0 

31*0 

28-3 

22*1 

14-2 

14‘2 

16-0 

24*3 

30*4 

28-01 

23’9 

33*0 

Boorliee ••• 

26*5 

24*6 

28-3 

31*4f 28*9 

22*2 

14-5 

14*6 

17-2 

27*8 

32*9 29*3 

'24*8 34*1 

JOeiiTa ••• 

26*4 

23*1 

24*0 

26-3,24-9 

18*6 

12*8 

12*5 

16-0 

23*4 

25*9 

24*a 

21*2 

30*1 


15*8 

18*6 

20*4 

21*3 21*6 

18*2 

12-6 

12*6 

16*4 

19-6 

20*2 

ia*5 

17*9 

31*5 

Masw>ree, (1), 

14*0 

13-2 

14*0 

16-0 19-3 

15*4 

9*4 

a*o 

10*3 

13*6 

16*3 

12*3 

13-2 

25*2 

EliukHet 

16*1 

17-0 

18*2 

18*6 

18*1 

16*0 

11-2 

10*9 

13-1 

16*3 

17*2 

16*1 

15*6, 25*2 

Mnssooree, (2), 



... 

... 

19*0 

16*5 

10*7 

9*9 

12*0 

14*2 

10*8 

... 

... 

27*0 

dhaOkrlta ... 

18*3 

18*4 

18*1 

19*7 

19*4 

16*3 

12*6 

11*3 

12*0 17*3 

18-0 

18*3 

16*6 26-4 

Landaur 

15*3 

18*7 

18*2 

19*7 

20*0 

21*2 

13*1 

9*5 

12*2 16*6 

17*0 

18-2 

16*6 

28-8 

Kaaam 

15*2 

17*2 

22*0 

19*0 18*5 

17*3 

16*3 

15*5 

88-9 20*5 

19*0 

18*3 

18-1 

37*S 

Leh ... 

28*5 

30-0 28*0 

31-0 30-1 

31-8 

H-2 31-3 

31*4' 30*5 

2f)*7 

25*2 

29*6 42-0 

Spiti 

19*3 

27*7 29*2 

18*5 22*0 

29-0 

32-1 31-3 

28*4 28*a 

18*0 

32-2 

28*7 41*5 


Tte table shows clearly that the minimum range for both clay 
^and year is reached at Eanikhet and the lower Mussooroc station— 
that isj about 6,000 feet above the sea* The deponclenco of the 
diurnal range upon the humidity of the air and the proportion of cloud 
at each station is distinctly brought out in the variations from month 
to month. At all the stations but Leh and the Spiti valley, which lie 
beyond the snowy mountains, the months of the year which arc 
dri^t in India—^April and May—^have the largest daily therinonici- 
iaic range, and the most humid months—July and August—have 
the There is a secondary minimum of temperature x'ango 

minclding wifli a maximum of humidity in January, and a scicond- 
. ary maximtim in the dry and cloudless month of November. At 
Idbt, where the most frequent precipitation of moisture during the 
y«tr .tak^ place in winter, the range is somewhat greater in the 
summer fiian in the winter months. 

Owing to the greater annual range of temperature on the plains 
than on the Hlls, the diminution of temperature in the liJ'st G,0()(> 
feet of ascent is most rapid in the hottest months and least so in ihc 
coM s^on. Between Koorkee and Cliakrata the diflerence is less 
&aii 11 degrees in December and more than 23 in May. In the 
cl«r stai nights of the cold weather, especially in November and 
IHjeember, before winter rains and biiows bct in, tlie uocLumal 
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ft)ss othmi goes on almost as freely on the plains as on mountain 
peaks. It is thus not unusual to find the temperature of the exposed 
thermometer at Roorkee nearly as low as at Chakrata., and it very 
frequently falls lower at Roorkee than at Dehra, where the obser¬ 
vatory is surroxinded by trees. In December the mean temperatures 
diminishes between Roorkee and Dehra at the rate of only one 
degree in 1,034 feet, while in May and June it falls one degree in 
230 feet. 


The low temperature of the plains in the winter season, especially 
in the morning, is doubtless due in part to the draining down 
of cold air from the mountain slopes through the river gorges. 
This, however, cannot appreciably affect the temperature of 
places at a long distance from the mountains, though it may 
have a very considerable effect on that of Roorkee, close to the foot 
of the Siwaliks. The minimum temperature of the day is thus one 
or two degrees lower on the average at Roorkee than at Dehra 
in the months of November and December, and in January the 
minimiun temperatures of the two places are equal. In the moun¬ 
tain country itself it often happens for the same reason that the 
temperature of the air at the bottom of a valley is distinctly lower 
than on the adjacent ridges. A similar inversion of the normal 
variation of temperature with height has been noticed in Europe 
during calm weather in winter. 


From March to June the absorption of heat in molting and 
evaporating the snow on the outer hills, and in evaporating the 
ram that falls there in frequent showers when no rain falls ovor th<^ 
plains, keeps down the temperature; so that in May and tli(^ first lialf 
of June, when the plains are at their hottest, the decrease of t(nuper- 
ature on ascending through 6,000 or 7,000 feet is more than twice 
as great as in December. 


In the Panjab, where the latitude is higher and the humidity of 
tte air over the plains is never great, the annual range of tonipera- 
tare at places on the plains is higher than in the North- 
Western Provinces, whde in the hills there is much less dittbrenco. 
ihe annual variation in the decrease of temperatnro with height is 
accordingly much more^ distinctly marked in the oxtrome 'west 
e imalaya than it is in Dehra Diin. The difference of 
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temperature between Rawal Findi and Marri is lO-b degrees in 
July and only one-third as great in Deeeinbei-. On the other hand, 
in the eastern Himalaya, where the air at all elevations up to 9,000 
or 10,000 feet is nearly equally moist, and where the range of 
temperature, especially over the plain, is much less than in the 
north-west, the decrease of temperature with height is most rapid 
in February and March and least so in June and July. The slow 
rate of decrement in the rainy season is doubtless due to the libe- 
raiion of latent heat in the condensation of vapour ; this heat ren¬ 
dering the atmospheric strata in which condensation occurs warmer 
than they otherwise would be, while the constant precipitation of 
rain prevents the lower strata from becoming very much hotter than 
the rain drops which pass through tliem. The effect of the rainy 
season in retarding the fall of temperature as we ascend is distinctly 
seen between Bareilly and Naini TM or Rdnikhet, but is not soon 
between Roorkee and Chakr4ta. 

The great annual range of temperature at more elevated stations, 
especially such as lie behind the fii-st snowy range and n^ceivt^ liitlo 
or no precipitation, causes even greater differences in the rat(' of 
decrease of temperature with height, but in the opposite dii'cc'.tion. 
In January, the difference of temperature between Chaki’ata and 
is 24 degrees, but in August it is only 4 degrees. The 
greater length of the day in summer at Leb, and the absence of 
^catd to obstaraqt solar radiation on the surrounding mountain sid<'s, 
render the summer months at that station, 11,500 feet above the 
sea, as as they would be on the southern side of the snowy 
moantaSiB at m elevation of 8,500 or 9,000 foot. If General 
CSumrin^lam’s figures for the temperature of the Spiti valley are to 
h© trusted, the heat of sunamer at an elevation of 13,000 feet is 
staEmm:© excessive. The relation of this to the greater height of 
file miowdine on the northern than on the southern side of the 
HinySayaa system is obvious. 

In the following table the mean rate of decrease of temperature 
&i file firrf; 6,000 or 7,000 feet of ascent has been worked out for 
^ month. Hi Dehra Diin the lower station is Roorkco and 
file upper one Chakr&ta ; in Kumaon, Bareilly has been tsikon for 
file lowCT station, and instead of choosing either Naini Tdl or ll&ni- 
khet for the upper one, the monthly mean temperatures of both 
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places have been taken and assigned to the mean elevation of the 
two. This was considered preferable to taking the figux'es for 
either hill station alone, because R4nikhet appears to bo a little 
hotter than the average of places at the same elevation, and Naini 
Tal is probably somewhat cooler than the average. 


F .—Decrement of temperature with height in the Ilimdlaya. 


Monta. 

Dehra Dun, differ¬ 
ence of elevation, 
6,165 feet. 

Kvmiaon, difference 
of elerehion, 

5,698 feet. 

Mean o'ate of 
dec'f'cme. 

Difference 
of tem¬ 
perature. 

Height 
for 1®. 

Difference 
of tem¬ 
perature. 

Height 
for P. 

Height 
for 1“. 

For 1,000 
feet. 



O 

Ft. 

o 

Ft. 

Ft. 

o 

.J^-nuary 


15-1 

408 

12*9 

442 

425 

2*85 

B^ebniary 

... 

17-4 

354 

15-7 

363 

358 

2*79 

March 

... 

20-1 

307 

17.1 

333 

320 

3*13 

April 

... 

22-9 

270 

20*6 

278 

274 

3-65 

May 

••1 

23-3 

266 

22*2 

267 

261 

3*83 

J^n-e 


22*8 

270 

20'1 

283 

277 

3-01 

July 


20*7 

298 

16-7 

341 

319 

3*14 

August 

•#. 

20-0 

308 

1 16*7 

341 

326 

3-OB 

September 


19*7 

313 

17*1 

333 

323 

3*09 

October 


18*0 

343 

16*3 

360 

366 

2*81 

November 


12-8 

482 

12*3 

463 

473 

2*U 

December 


10*9 

567 

10*2 

659 

663 

1*78 

Year 

... 

18-6 

331 

16*5 

346 

838 

2*96 


In Dehra Diin there is a regular annual periodic variation in the 
rate of decrease of temperature with height, but in Kumaon the 
regular variation is interrupted in July and August, when the rate of 
decrease is slightly retarded by the fall of rain, as has boon explained 
above. When the mean for both districts is taken, tho regular 
variation from month to month is only slightly broken in August. 

The figures given in the table include not only tho decrease of 
temperature due to increase of elevation above the sea, but also a 
certain diminution caused by an increase of latitude equal to about 
a degree in 6,000 feet of elevation. The change of tomperalaire 
with latitude in the Himalaya is small and to some extent masktKl 
by the contrast between the sunny valleys of tho interior and tlu^ 
cool and cloudy outer ranges, but nevertheless it exists. On tlu?* 
plains of the ITorth-West Panjab the temperature falls as the lutitnde 
increases at a mean rate of about 1’1° F. for each degree of latitudes, 
w’^hen corrections are made for differences of height above the sea* 
Probably much the same rate obtains in the western Him41aya at 
moderate elevations. The mean temperature of YArkand, in latitude 

28 
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39° N. and 4,200 feet above the sea, appears from the observations 
of Captain [frotter, E.E., of Drs. BeUew, Henderson and Scully, to 
be about 54°F. At the same elevation in Kumaon the mean tem¬ 
perature is between 65° and 66°, and since the difference of latitude 
is ten degrees, the temperature appears to diminish about 1-1° or 
1-2° for a degree of latitude. There is also a certain variation of 
the mean temperature with the longitude, places situated towards 
the east of the chain being cooler than those towards the west on 
account of the cloudiness of the summer mouths. In order to deter¬ 
mine the true variation of temperature with height it is necessary 
to make allowance for these variations in latitude and longitude. 
The mean annual temperature of any place in the western Himdlaya 
may thus be looked upon as a function of four quantities—(1) the 
sea-level temperature at a point taken as the zero of latitude and 
longitude, (2) a constant multiplied into the height of the place 
above the sea, (3) a constant multiplied into the latitude, and (4) a 
constant multiplied by the longitude. From the Schlagintweits’ 
work and the repoids of ..the Indian Meteorological Department 
fairly trustworthy mean temperatures for about thirty places in the 
Himdlaya between the Nep^l frontier and the Indus can be obtained, 
more than half of these being given in Table III. When treated by 
the method of least squares the observations admit of being thrown 
into fie form T=78-5°--00277A-l-20 (\-29°)--105 (L-73°), 
a formula which represents the observations with a mean error of 
about three-quarters of a degree. It ignores, of course, the differences 
of temperature between such places as Almora or Ranikhet and 
others of equ^ elevation on the outermost range. The decrement 
of temperature with height when latitude and longitude remain 
unchanged appears therefore to be 2-77 degrees in 1,000 feet or 1° 
in 361 feet. In the eastern Himalaya the decrease is more rapid, the 
©l^rvafions taken at Darjiling and Gwdlpara giving a mean rate of 
1° in 320 feet. At great elevations on the table-land, too, it is 
prel^ble ihat the temperature diminishes more rapidly than on the 
reuftere slope of the mountains. General Cunningham’s observa¬ 
tions in Spiti and Edpshn during the month of September, 1847, 
give a mean increase of about 280 feet in elevation for one degree" 
of fell m temperature; and from the observations taken by Dr. 
ScuHy on the return journey from Ydrkand over the Karakoram 
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pass and through Ladak in September, 1875, Mr. Bhuiford has 
deduced a mean fall of temperature equal to one degree m 227 foet.‘ 

The isotherms for equal altitudes in the western. Himalaya and 
Ladak run from about W. 6° N. to E. 6° S., being thus three points 
less inclined to the parallels of latitude than the general direction 
of the mountain axis; but in eastern Tibet, Nepd.1, and Sikkim they 
probably bend to the southward. The mean temperatures of 
Kathmandu and Darjiling, at elevations of 4,354 and 6,912 feet 
above the sea, appear from the observations of ten years to bo 61-7 
and 53-9 degrees respectively, but according to the preceding 
formula they should be 66-7° and 60T° The mean temperatures of 
the four stations, Darjiling, Kathmandu, Gwal^iiira, and Sibsagar, in 
the eastern Himalaya and Asam, may be represented very accurately 
by the formula T - 77-7°--00312/4-I'SS (X-26°)--23 (L-85°). 
In this part of the chain the temperature decreases at a mean rate 
of one degree in 321 feet of ascent, and the isotherms run from 
W. 10° K. to E. 10° S., the direction of the mountain axis being 
nearly due east and west. The isotherms are thus slightly curved, 
with the concavity towards the south-west, whilst the general line 
of the mountains is considerably curved in the opposite direction. 
This is merely another form of the shitemont in page 209, that the 
highest temperatures characterize that part of the chain between tlie 
Nepal frontier and the Satlaj. 

Supposing the uniform rate of decrease worked out in Table V. 
to hold good for the whole southern slope of the North-West Hima¬ 
laya, since the difference of latitude is nearly propotioual to that, of 
height, a mean temperature of 49°F., equal to that, of London, 
would be attained at a height of 9,(500 feet, and the annual rango 
of temperature would probably differ litth^ from that observusl in 
England. The hill sanitaria, lying between 6,000 and 7,000 fetd, 
po.ssess climates comparable, as regards tempen-ature, to those of 
Nice, Mentone, and other health resorts in the. Kivi(‘ra ; all tho 
towns along the cost of France and Italy from Marseille.s to Floi-ence 
having mean temperatures between 58“ and 60°F. The annual 
range of tlie monthly means at the Himalayan stations dcus.s not cxcchhI 
25 or 26 degrees, whereas on the Mediterranean coast ii, vari('s 
from 28 or 29 degrees at Nice to 35 or 36 at Florenca^ and Huaua 
1 Indian Meteorological Memoirs, Vol. .1., pasc 2:!2. 
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Nice and Emikhet have exactly the same mean temperature, hutNice is 
seven or eight degrees hotter thaii Ranikhet in July and August, and 
several degrees colder all through the winter and spring months, except 
in January, when the temperatures of the two places are nearly ecpial. 

At the superior limit of natural forest in the Himalaya, about 
12,000 feet above the sea, the mean temperature is probably ten 
"degrees above freezing. In the Alps a species of pine, P. cemhrat, 
forms natural forests on the borders of perpetual snow, where the 
mean temperature is several degrees under the freezing point. This 
difference of habit between the Himalayan and Alpine pines is very 
curious, and it is difficult to suggest any reason for it, since the natives 
of the Himalaya and Tibet find little difficulty in growing poi)lars and 
fmittrees in sheltered situations up to 13,000 feet or higher.* A mean 
temperature of 32“ would be attained at a height of 15,400 fc(*t, 
which is 2,000 feet above the upper limit of cultivated trees in Tibet. 

The zone which has a mean temperature of 32“ in any month 
will probably be near the lower edge 'of the snows in that month, 
especially in summer, when the light falls of snow on the outer hills 
have been all melted away. If the height of this zone bo calculated 
for every month, the highest value obtained will be near the porjio- 
tual snow-line. With the uniform rate of decrease given in thd last 
column of Table Y., the result for July and August, when the snow 
line is highest, is about 17,630 feet. This result is very much 
higher than that given in Humboldt’s Asie Centrale, on the authority 
of some of the earliest European travellers who penetrated info tins 
Country. Quaeral Straehey has, however, shown^ that some of tlu'sc 
mistook -Sm lower hmit of glaciers for the line of perpetual snow. 
The elevafions of the snow line on the Trisiil and Nanda l)ovi gronps 
of praks, determined by trigonometrical observation from Alniora 
in fhe latter part of 1848, before the winter snows sot in, varied, 
aewrding to Straehey, from about 17,000 feet on the eastern face of 
group to 15,500 on the west; this latter was, however, in part 
probably newly fallen autumnal snow. The conclusion from these 
oteervations was that the height of the snow-line on the “ more pro¬ 
minent points of the southern edge of the belt (of snowy mounkiins) 
may fairly be reckoned atl6,000feet at the very least.” The Schlagint- 
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face of the Himalaya from BhuUn to Kashmir was 16,200 fceh At 
page 72 of General Cunningham’s book on Laddk the mean height of 
the snow-line on the peaks north of Simla, determined trigonometric¬ 
ally is given at 16,665 feet, the highest point observed being about 
1,W0 feet higher j and in Mr. Drew’s volume on the Kashmir terri¬ 
tories published in 1875, the elevation of the snow-line on the outer¬ 
most zone is stated to be 16,500 feet. The height obtained by calcula¬ 
tion as above suggested is thus probably a little too great, though it 
comes surprisingly close to some of Strachey’s observations on Nanda 
Devi and those of Cunningham on the peaks of Kulu. Some obser¬ 
vations have recently been made by the Trigonometrical Survey 
officers at Mussooree to determine the height of the sno w-lino on the 
peaks above Jamnotri, but the results have not yet been published. 

For the ranges north of the Indian watershed we have not suffi¬ 
cient data to calculate the approximate height of the snow-liiie from 
temperature observations; but the high temperature of Leh and the 
Spiti valley in July and August show most distinctly that it must be 
much higher than on the southern side. The limit of perpetual snow 
on the ridges bordering on Tibet, especially those which lie beyond 
the Satlaj, is given by Strachey as 19,000 feet at least. Dr. Gerard 
many years ago, and more recently Mr. Drew, assigned an elevation 
of 20,000 feet to the limit of the snow in Riipshu. One reason 
w'hy this limit is so high—the intensity of solar radiation in summer 
—^lias already been mentioned; another is the insignificant quantity 
of snow that falls each winter in these regions that are almost com¬ 
pletely cut off from the great soutliern vapour currents. 

The lower limit of the snow in winter is usually about 6,500 feet in 
Kumaon and somewhat lower in Dehra Diin and the hills north of the 
Paiijab. While it lies the temperature does not rise much above 82°, 
but it seldom falls in sufficient quantity to lie more than a few' days at 
a time. About one year in ten the snow comes down as low as 5,000 
feet. The lowest level attained in the first half of the present cen¬ 
tury was about 3,000 feet in 1817 and 1847. In 1877 aud 1878, 
though the snowfall was heavier than it had been for many years, it 
did not come down much below 5,000 feet. A slight fall of snow is 
said to have been observed at Lahore on the 12 th of January, 1874,‘ 
^Pioneer, 17th Januaiy, 1871. 
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but no notice of this unprecedented occurrence was taken in the 
meteorological report for that month. 

One of the most important effects of solar heat upon the atmos- 
Atoospheric pressure is the disturbance of its statical pressure 

and winds. relations, which in turn gives rise to those 

movements of adjustment towards equilibrium that are recognised 
as winds. The diurnal heating and cooling of the air causes certain 
oscillatory variations of pressure called the barometric tides, and gives 
rise to wind movements, such as the land and sea breezes and certain 
mountain winds that will be described below. The great annual 
change of temperature between summer and winter, in like manner, 
causes an annual variation in the height of the barometer and sots 
up those great currents of the lower atmosphere that are called the 
monsoons. Since the temperature is constantly changing no such 
thing as a simple statical distribution of pressure ever exists, though 
the averages of long series of observations may approximate more 
or less nearly to what a statical distribution would be. Tho air is 
constantly in motion either horizontally or vertically, and thes<» 
movements cause variations of pressure, just as variations of pressure 
produce movements. Gauseand effect, as regards pressure variations 
and winds, are thus so inextricably mixed up that it is next to 
impossible to disentangle them and show their relations clearly. 

There can be little doubt that both the daily and tho yearly 
inequality of pressure grow less as we ascend ; and the annual vari¬ 
ation at least becomes quite altered in character at a moderate ele¬ 
vation ; but since the barometric variations depend upon the range 
of temperature which is possibly very great at great altitud(\s, whi le 
at a height of 6,000 or 7,000 feet it is less than on tho plains, tho 
decrease of the pressure variations with height is not strictly propor¬ 
tional to that of the total pressure. Table VI. gives the mean monthly 
pre^ures at a number of stations, and Table VII. the average daily 
range between 9-30 or 10 A.M. and 3-30 or 4 p.m. The figui'cs I'or 
Bareilly, Eoorkee, Dehra, Mussooree (both stations), Ranikhot, Ohak- 
raia, and Leh, have been corrected for the index errors of the baro¬ 
meters and are thus comparable with each other, except in so far as the 
different lengths of the periods of observation may cause the averages 
to differ j the others involve an nnknowm barometer error, which does 
not, however, affect the range of pressure, either diurnal or annual. 
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Tlie douLle barometric tide that occurs regularly every day, espe¬ 
cially in tropical countries, is still one of the least understood of 
atmospheric phenomena. It has been observed at all elevations in the 
Himalaya to which barometers have been carried, and with no con¬ 
siderable difference of phase,’- though the range and general form of 
the oscillation are not the same at different heights. It is thus 
probably something of the nature of a wave of expansion and con¬ 
traction propagated upwards and downwards with a velocity equal 
to that of sound. 

The amplitude of the daily tide bears an obvious relation to tlio 
diurnal range of temperature, for it is greater over land areas than 
over the sea, and in table VII. it is seen to decrease pi-etty regularly 
from the plains up to stations situated at an elevation of 6,000 or 
7,000 feet, where the range of temperature is least, becoming greater 
again at Leh, where the temperature range is large. Moreover, on 
the plains there is a well-marked annual variation of the daily range 
of the barometer, having its maximum in the hot-weather mouths, 
when the temperature range is greatest, and its minimum in the 
rainy season. But the inequality of temperature is not the only 
cause on which the observed barometric tides depend ; for their am¬ 
plitude, as well as their general form, varies with the season, the 
latitude and the position of the place with respect to the sea and to 
mountain ranges. 

* Professor Loomis, in tlie American Journal of Science for 1870, finds lliat at. 
the top of Mount Washington the daily maxima nnd minima set in tliree hours 
later than at the foot, though the diffei'ence of elevation between the two stni-ioiis 
is only a little over 3,000 feet. This is quite unlike anything that occurs in the 
Himalaya, and is doubtless due to other causes than those whieli produce the di uinml 
tides. Hourly observations made in India show tliat up to a certniu moderaif^ 
elevation the daily barometric maxima and minima are slightly retarded ; hut t his 
is due to the mountain winds described below. At Leh, in the u])per Imlns valley, 
the diurnal winds cause the morning maximum to occur nearly an hour earlier 
than on the plains. This will be seen from the following talrle :— 


Place. 

* 

Height. 

Morning 

maximum. 

Afternooni 

minimum. 





Feet. 

TT. M. 

H. M. 

Calcutta 




18 

9 35 

1(5 2(> 

Allahabad 




307 

9 3-1 1 

1(5 30 

Hazaribagh 




2,010 

9 -17 1 

1 (> 21 

Simla 




7,071 

10 2(5 

1(5 51 

Leh 




11,003 

8 -18 

ir> 29 


29 








HIMXLATAK mSTEICTS 


226 

The observed diurnal movements of the baroniotric column are 
in fact made up of several parts, only one of which is directly caused 
by the alternate heating and cooling which the air undergoes every 
day, though the others are all indirect effects of it. Hie direct effect 
of heating and cooling upon the pressure of the air has been more 
or less clearly explained by Espy, Davies, and Kreil, but it has not 
yet been shown by strict mathematical reasoning that their explana¬ 
tion accounts for the whole of the phenomenon. There is firstly, 
with a rise of temperature in the morning, an increase in the elastic 
force of the air, indicated by a rise of the barometer. But the in¬ 
creased elastic force immediately sets up a movement of expiinsion, 
ei&er vertically or it may be in some cases laterally, by which the 
pressure is diminished. The actual movement of the mercury in the 
barometer is determined by the difference of these two actions ; and 
consists of a rise at first, np to 9 or 10 A.M., on the average, followed 
by a fall which goes on until some time after the hottest period of 
file day. It is easily seen that as long as the temperature continues 
to rise more and more rapidly, that is up to 9 A.M. or a little aftoi*, 
the first effect must outweigh the second, and the barometer will 
rise; but as soon as the rate of increase of temperature begins to 
grow less, expansion will prevail and tlie bai’ometer will fall. The 
expansion will not cease at the instant when the temperature reaches 
its maximum, but owing to the accumulation of motion it will go 
m for some time longer. Thus, there ought to be a barometric maxi¬ 
mum about the time of most rapidly increasing temperature and a 
minimum in the afternoon. In much the same way it can be shown 
that shouM be a maximum iu the evening, when the tempera¬ 
ture is falling most rapidly, and a minimum about the coldest time 
of the morning. 

The coincidence between the barometric minima and the extremes 
of temperature is usually very far from exact, the barometer in this 
Oo@oky standing lowest in the mornings about two hours before the 
fime of minimum temperature, and in the afternoon about an hour 
and a half or two hours after the hottest time of the day. This may 
perhaps be explained on the principle of forced oscillations, that in 
the successive transformations which the energy undergoes, the oscil¬ 
lations approxunate more and more nearly to simple harmonic waves 
■with the maxima and minima separated by equal intervals. The 
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fliurnal curve of temperature approaches more nearly to a simple 
wave form than that of the solar radiation •which falls upon thc^ earth 
at any place^ and the double daily oscillation of pressure can be 
almost exactly represented by two waves superimposed. 

At most places in India and the Himalaya the minimum tem¬ 
perature of the day occurs about sunrise, that is at fi A.M. on the 
average of the year, and the maximum is attained about 2 P.3\t. 
The daily rise of temperature therefore occupies only eight hours of 
the twenty-four, and the fall the remaining sixteen. On the princi¬ 
ple that the height of the barometer varies with the rate of ctliango 
of temperature, the morning maximum should be much more d<Hnd(,id 
than that of the evening ; and this is found by ol)servation to b (!5 tlio 
fact, especially in the interior of India and other continental couuti’ios. 
Over the sea in tropical regions the periods of increasing atxd 
decreasing temperature are probably more nearly equal, and thcro 
the difference between the day and night waves of pressure is less. 

At places near the equator the epochs of maximum and nnninmm 
pressure hardly vary from month to month ; but in higher latitudes 
the morning maximum and afternoon minimum approach each other 
when the days are short, and become more widely separated in the 
long days of summer. 


Besides this primary oscillation of pressure caused by tbo h<%at- 
ing and cooling of the air every day, the baronioter indicakw oilier 
c anges due to the transfer of air by winds blowing to and irom tbo 
p ace of observation, and perhaps also in some places it in(li<iates 
other changes again due to the repetition of pro^dous oscillations in 
the form of free waves. The great regularity and considerable range 

of the barometric tides over tropical seas where the daily nunm „f 

temperatm-e is small, may be thus to some extent caused by iho. lupel i- 
tion of the waves of previous days. In high latitmh.s, wh<n-e ilu, 
days and nights are usually of very unequal length and the A^ariation 
of temperature is irregular, the tides bc^come foebim- and near (he 
pole disappear altogether, for in forced vibrations of any kind rmndar 
periodicity in the cause is an essential condition. " 

Near the coast the land and sea breezes modify the farm of (he 

d.nn.„ p„.,„e o.,™ b,ft „ ,„,p J ' 
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nocturnal fall of pressure on land less, and at sea greater, than it 
would otherwise he, while the landhrecze which hlows in the foie"" 
noons has a similar effect in the opposite direction. Over the water 
the morning minimum thus comes to be the lower of the two, in 
opposition to the usual rule.^ Among the mountains a very similar 
semi-diurnal transference of air takes place, causing two distinct 
types of barometric tides—^the one characteristic of valleys and the 
plains near the mountain system, and the other of high ridges and 
detached peaks. These types can be readily distinguished in the 
following table, which gives the variations from the daily mean at 
the hours nearest the turning points of the tides :— 



4 A. M. 

10 A. M. 

4 P. M. 

10 P. M. 


n 

// 

If 

>f 

Bareilly 

... —*021 

+ •060 

—•047 

+ •008 

Eoorkee 

... --•020 

+ -057 

—•036 

—•001 

Mnikhet 

... —*025 

+ •041 

—•018 

+ •013 

Naini Tal 

... —*028 

+ •043 

—•012 

—•003 

Chakrita 

... —*022 

+ •036 

—•015 

—•001 

Simla^ 

... —047 

+ •063 

—•032 

+ -022 

Leh 

... +*011 

+ •037 

—•049 

+ -001 


At Bareilly and Koorkee^ on the plains, the variation from the 
mean at 4 p. m. is twice as great as at 4 A. M. At all the Hiiualayan 
stations except Leh, which is in a valley between two ridges, this 
relation is reversed. Over the plains and on the outer lulls, as at 
Naini Tal and Chakrata, the pressure at 10 p. M. hardly differs from 
the mean of the day. There is a small positive variation for this 
hour at Bareilly, and as we recede from the mountains and approach 
the the variation becomes greater ; but there can be little error 
m concluding from the above table that along the soutliern bordxu' 
of the Himalaya the pressure rises in the evening just sutliciontly 
to louch the mean. At Simla and Ranikhet, some twenty or thirty 
miles in towards the centre of the mountain system, there is, how¬ 
ever, a well-marked evening maximum. This seems to indicate 
that the air continues to accumulate over the interior of the nioun- 
taia zone for some time after the current has changed on the outer 
ranges and the air has commenced to flow hack towards the plains. 


V\'om Oericral 

twice as ereat as r»f faV W I’ange given by tliese figures is nearly 

ike «»TO€tio2i lor capiUarity!^ ^ barometer or iii the mode of applying 
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Tlie transfer of air from the plains to the itiountaiiis in the 
daytime and its retransfer to the plains at night, ■which, by partly 
counterbalancing the afternoon fall of the barometer in the moun¬ 
tains and correspondingly increasing it on the plains, cause tlie 
peculiarities of the pressure variations seen in the preceding table; 
are brought about by the expansion and contraction of the air under 
the influence of heat and cold. In the daytime the air over the 
plains expands more than that over the hills, because the total tlrick- 
ness of air is greater and the range of temperature is probably 
higher. The surfaces of equal pressure; which we may assume to 
he horizontal on the average, are thus raised more abov(^ tlui 2)]aius 
than on the mountains, and the air under the influence of gi'aviiy 
flows down the incline towards the mountains. At night the air con¬ 
tracts and these surfaces sink more above the open plains than in the 
hills, and there is thus a slope or gradient in tlie opposite direction. 


The following is General Strachey’s description of the diurnal 
variation of the wdnd in Kumaon :— 

“ At most seasons of the year we find that on the Himdlayau 
slope winds blow up the valleys during the day, that is from about 
9 A. M. to 9 p. M., and down them during the corresponding hours 
of the night, or from 9 P. m. to 9 A. m. At the debouches of the 
principal streams into the plains, these night winds blow downwards 
with great violence, particularly in winter. In the interior of the 
monntains they are more moderate ; and at great elevations, and in 
the central parts of Tibet, the nights arc almost always noiirly calm. 
The diurnal currents from the south, on tlie otlior liand, iiuin^.ast^ in 
force as we ascend in height ; and along the Indian waitn-slu^d and 
the neighbouring parts of Tibet they aro exccssiva^ly strong ; so 
that in travelling there, I have often looked forward to th('. after¬ 
noon, when they are at their height, with nial droad ; and iho, natives 
of the country invariably endeavour to cross tlu^ higli pass(vs of 
Indian watershed early in the day, for the purpose of a,voiding ilus 
fury of the afternoon wind. As we advance furtluu* into the kble. 
land, however, their power rapidly ceases. 


These winds, though on the wliolo blowing from ihe souih-w<^si 
during the day and from the north-east at niglit, that, is p<u*p(m<li- 
cular to the general line of the mountains, arc naturally constrainod 
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to follow the course of the deep valleys up which they pass, so that 
their direction is subject to endless local variation ; and, excepting 
on the tops of the hills, little information can he obtained by a 
register of the direction of the wind on the Hiimilaya, beyond the 
fact of there being an up or down current. In the part of Tibet I 
visited, near the Indian watershed to the north of Iviiinaon, the 
(tay wind seemed to commence in the south-east t^uartcr al)OLit 0 A. M., 
and gradually to shift round with the sun as the day advanced, 
ending in the south-west quarter about 9 P. M. On several occa¬ 
sions in these localities I also noticed the wind blowing faintly from 
the north early in the morning. 

The calm nights of the table-land and the higher mountains 
would (according to the theory above stated) be a conso(picMico of their 
position in the centre of the mountain area, whore the down current 
would originate, and therefore have the least force, thougli it be still 
felt in the faint northerly winds that are often observed near the 
Indian watershed. 

The violent night winds from the gorges by which the principal 
rivers leave the mountains would not appear to bo altogether due 
to the same cause which produces the ordinary down winds, l)ut to 
the accumulation of cold air in the deeper valleys to which I have 
before alluded. The air collected in these aerial lakes, as they may 
be called, having no means of escape but the openings through which 
the drainage is carried off, pours from them in a current the volo- 
eity of which will be dependent on the depth and area of the 
mcunlain basin from which it flows.” 

General Ounningham also states that in Ladak and Si)iti the 
southerly or south-westerly day wind usually begins about 9 A. M., 
tie wind blowing faintly from tbe north about midnight and from 
tiie uorih-east in the early morning. 

The day and night winds are probably strongest about 4 P. M. 
and 4 A. M., and the pressure and temperature observations made at 
these hours on the plains and at the hill stations indicate clearly 
enough that the direction of the baric gradient is from tho plains 
toward the mountains in the afternoons, and from the mountains 
towards the plains in the mornings. When the pressures of Roorkee 
and Bareilly at 4 A. M. are reduced to the level of Ohakrata and 
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Eanikhet respectively; and are corrected for any residual glvadienfc 
to or from the mountains discovered by similarly reducing the mean 
pressures to the level of the hill stations, it is found that there is a 
pressure difference of *077^^ at Ohakr4ta and *055^^ at Etoikhet, 
sending a wind towards the plains. At 4 P. M. the gradient is 
towards the hills, and is equal to -062'^ at an elevation of 7;0()() feet 
between Eoorkee and Ohakrata ; while between Bareilly and IMni- 
hhet it is equal to •045^'' on the average of the year. On the southern 
border of the mountain zone the gradient causing the down wind 
at night is therefore rather greater than that wdiich causes the up 
wind during the day. 

When the pressures of Eoorkee at 4 A. M. and 4 P. M. are reduced 
to the level of Leh, a station beyond the Indian waterslnHl, the 
gradients are found to be *033'' in the morning and *182" in the 
afternoon. The pressure difference causing the day wind at great 
elevations thus appears to be neaxdy six times as great as that whicth 
causes the night wind ; but this relation is much exaggerated, no 
doubt, by the peculiar form of the pressure variation at Leh, wliich 
cannot be taken as a typical mountain station. This peculiar vari¬ 
ation ia^ doubtless due to the position of Leh in\ narrow valley 
between two parallel mountain ranges. In the daytime the air of 
the valley expands and flows towards the mountains, and at night 
it again accumulates over the valley. In this way the nocturnal 
barometric tide is completely obliterated, and the afternoon fall of 
the barometer is rendered much greater than it would be on an open 
plain at the same altitude. 

In April, May, and June the afternoon winds of the mountains 
blow with greatest violence, because in these months the rang(^ of 
temperature both on the plains and among the mountains is gn^at- 
est. In these three months w^e find the aftenmoon fall of tlu^ 
barometer on the plains at a maximum, while at tln^ hill stations it 
is less than in the cold weather. The nocturnal ine(piality of pn^ss- 
ure is then at a minimum on the plains and valleys and at a maxi¬ 
mum on the hills. 

The annual variation of pressure diflbrs from the ditirnal in that 
no part; or an exceedingly minute part, of it is duo to direct increase 
or decrease of elastic force accompanying gain or loss of heat. Tlie 
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rise of temperature in the first half of the year and the fall in the 
latter half are accomplished so slowly that the increase or decrease 
of elastic force cannot accumulate, but is lost in expansion or con¬ 
traction. The annual variation is thus almost entirely a secondary 
effect due to the movement of air both vertically and horizontally. 
When the temperature of the air over India changes the air expands 
or contracts, and the hypothetical surfaces of equal pressure widen 
out or come closer together than they were before ; and since the 
annual variation of temperature over the south of India is very small 
in comparison with that which occurs over the northern plain and 
in Central Asia, the vertical range through which those surfaces 
travel in the course of a year will be greater on the Himalaya than 
under the equator. In the cold weather, for example, the planes of 
30, 29, 28, &c. inches are wider apart vertically over Ceylon than 
in northern India, while at the end of the hot and in the rainy season 
the opposite relation obtains. 

If there were no lateral movements of the air the pi'cssui'o at a 
station on the plains would be nearly constant all the year round, 
while at the hill stations it would be least in winter and 
greatest in summer, because in the latter season a larger fraction of 
the total atmosphere than usual would be elevated above the place, 
while in the winter less than usual would lie above it. In winhu-, 
however, the planes of equal pressure in the upper regions of the 
atmosphere over India all slope towards the north, and dowm this 
slope winds blow, causing an accumulation of air over Isrorthoi’n 
India which renders the total pressure observed on the plains at 
that season greater than in summer. As regards mountain stations, 
it depends entirely on Ihe height of the place whether the influx of 
air from ihe south will be more or less than sufficient to compensate 
for the contraction and sinking of the atmosphere in winter. At 
all the hill stations in Table VI. above 5,000 feet elevation there 
are indications of a winter minimum of pressure, though this is not 
the lowest minimum except at Leh, the most elevated station of all. 
Ihere ihe pressure is least in the beginning of Febmary, whereas .at 
all the other stations, as on the plains, it is least in June and July. 

During ihe cold weather winds are usually blowing out from 
Northern India towards the south along the surface of the ground 
at the same time that other currents are blowing nortlward in the 
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■^pp 0 P 5 tlio cippErcni' direction being modifieil in eitbci c<iso 

bj the rotation of the earth on its axis and by friction against tho 
ground surface. On the plain of the Ganges tho conformation of 
the surface makes the lower winds have a north-westerly direction* 

As the temperature rises the air over India expands and a larger 
and larger proportion of the total atmosphere is lifted above the level 
of the hill stations. In consequence of this the barometer at first 
rises at the higher hill stations ; and it simultaneously sinks over tho 
plains and the lower hills owing to the outward movement of tho air. 
As the season advances more and more air is removed from India by 
the strong day winds which blow in the hot weather as well as hy 
the winds over the Indian watershed that have heen already doscribodj 
while hut little is restored by the feeble night winds that come from 
the opposite quarters ; the barometer continues to fall over tho plains, 
and the rise observed at the hill stations in spring is soon also chang¬ 
ed to a fall, except at Leh, where the barometer continues rising 
until May. In the upper half of the atmosphere, that is, above tho 
plane of 15 inches pressure, the summer depression of the barome¬ 
ter, which at Leh is feebler than that of winter, probably disappears 
altogether, and the barometer stands highest in the hottest season as 
it would do at all elevations if there was no transfer of air from place 
to place by lateral currents or winds. 

When the temperature of Northern India is at its maximum in 
the latter half of June, the planes of equal pressure arc widest apart, 
and they all slope towards the north in the lower half of the atmos¬ 
phere. Winds consequently blow in from the sea towards tli(^ land 
in the lower strata, and there are possibly upper currents in ih('! op¬ 
posite direction, though the existence of such has not ycd. b(^<vn estab- 
lisbed. This relation continues until the aiitnnmal (Ujuinox, al’ler 
which the temperature falls rapidly, and the atmosphen? coni.rax^l.s 
and sinks so as to reproduce the conditions characteristic*, of the <a)ld 
weather. The cooling of the air at this season, Yiko tlui luxating of it 
in spring, produces a differential effect on the lunght of tlie lairoino 
ter at the hill stations, which again havo a maximum of pressure in 
November. 

When the effects of the two actions above (lt\scril)e(l—thc^ ex|)au- 
sion and contraction of the atmosphere vertically, and ilio lateral 
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transference of air by winds—are borne in mind, some curious and at 
first sight inexplicable peculiarities of the annual variation of press¬ 
ure become intelligible. For example, on the plains the barometer 
almost invariably stands higher in December than in Januaiy, 
though January is the colder month of the two. This anomaly at 
once disappears when we remember that the total pressure of the 
air on the plains, considered statically, is made up of two parts— 
that of the air from the plains up to the hill stations, and that of 
the air lying above the hill stations. The latter part appears from 
the observations of Leh to be greatest in the first fortnights 
of May and November, and least in the eorresponding parts of 
February and August; and if the monthly means for any station 
on the plains or lower hills be subjected to harmonic analysis, the 
annual variation will be found to be very closely represented by two 
harmonic waves—one of annual period, reaching its maximum at the 
time of greatest cold in the beginning of January, and tho other of 
six months duration nearly coinciding in phase with tho j'rossure 
variation at Leh. The amplitude of the first of these undulations, 
which is as much as six tenths of an inch at some places on tho 
plains, rapidly diminishes as we ascend, and passing through a zero 
value at about 10,000 feet elevation, re-appears at Leh in nearly 
the opposite phase, the minimum falling in winter. The amplitude 
of the half-yearly oscillation increases slightly as we ascend, but it 
appears to v^ with distance from the plaiirs in a horizontal dircc- 
feon rate te with heighi _ The observed pressure on the plains, 
^mg ^ue to the superposition of the two waves, is highest in 
Ween tie date, when each w.™ sepamlely 


The trnih of tlm theory of the annual change of pressure may he 
seen from Table Vm., where the monL variation, of 

^ from ann^l mean vdne. are compared with the simul- 
^^^hon. of temperatnre. The kat double column Zi 

plain, up i„ u,500 feet aiovc 
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i From file arerage of the three stations—Bcmrkee, Chakrata. and Leh. 
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The barometric weight of each stratum and of the whole thick¬ 
ness—that is, the difference between the observed pressures at the 
top and bottom—^varies inversely with the temperature, and the one 
variation is as nearly as possible proportional to the other. The only 
exception worth noting is that in the month of November the stati¬ 
cal pressure of the stratum between ChakrAta and Leli is less than 
it should bo according to the temperature figures. This anomaly, 
however, would probably disappear from the means of a longer 
series of observations. 

The annual variation of the wind in Noiiihem India is for the 
most part such as should accompany the pressure variations above 
described, according to the usually received “ convection cun'ent”^ 
theory ; but there is one important feature of the winds of the plain 
that has not yet been satisfactorily explained—namely, the prevalence 
during the hot weather of strong north-westerly winds when tlie 
distribution of temperature and pressure should, by the theory of 
convection currents, give rise to winds with a southerly element. 
These “ winds of elastic expansion,” as they have been called by Mr. 
Blanford, actually blow sometimes from places where the mean press¬ 
ure is low to others where it is slightly higher. They are the 
strongest w^inds of the year on the Indian plaiir j they blow only in 
the dajiime, and since there is no compensating current of any 
appreciable strength at night, they are probably the chief agency in 
that removal of air from Upper India which causes the groat 
sammer depression of the barometer. They are not confined to 
IiMiia, but are etjually characteristic of Afghanistan ; and Uolonel 
Prejevalsky encountered winds perfectly similar in everything except 
temperature in various parts of the Grobi desert and on the Alashau 
plateau north-east of Tibet. On the southern slope of the Him^daya 
th^ winds are sometimes met up to elevations of 6,000 or 7,000 
feet, and when they blow the air is unusually dry and full of dust. 
At ^eater elevations, however, they are either not felt or become 

undistinguishable from the ordinary up currents that blow during 
a© ciaj. 
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From the preceding table it is seen that though the change of 
the prevailing wind from north-west to east oi' south-east at the 
commencement of the rains is very distinctly marked on the plains, 
no such change takes place at the hill stations. Even at the lowest 
of these, Dehra, the resultant wind varies only from about three 
points north to the same distance south of west. At all the higher 
stations the prevailing direction in every month is southerly or 
south-westerly, with modifications depending on the form of the 
ground,—at Naini Tal, for instance, tlie winds are generally south¬ 
easterly. The only notable variation of the wind direction is a 
deflection towards the east at Chakrata (also at Simla, Marri, and 
other stations on the north-western Himalaya) at the time when 
ihe winter snows and rains are heaviest. The cause of tliis has 
not yet been ascertained. 

The wind direction at the hill stations changes so little from 
month to month because the winter monsoon is of no great vortical 
thickness, while that of the summer months extends to a much 
greater elevation than the highest station at which observations 
have been made. When northerly or north-westerly winds are 
blowing on the plains, the return current from the south-west is- 
felt on the mountains at all elevations above the first few thousand 
feet; and when southerly winds blow over the plains, the rotura 
current, if it exists at all, lies at a very great altitude. Tlie exist¬ 
ence of this return current from the north during the summer 
monsoon may possibly be proved by cloud observations. Dr. 
Scnllyjs observations on the way back from Yarkand in August, 
1875, Ml neiiier for nor against it, the resultant of all the wind 
direeiioiis olBerved at elevations above 14,000 feet being due west. 

In the next table the vertical thickness of each monsoon current 
on the B[imalayan slope has been computed approximately from 
ohservations made at pairs of MU stations in the north and south of 
India. The northern stations are Rookee and Chakrata, and the 
s««ithem ones, Colombo and Newara Eliya in Ceylon. To render 
the figures directly comparable, the observed pressures at the hill 
BUUam have been reduced to the common elevation of 7,000 feet, 
md those of the lower stations to sea-level, as was done by Mr. 
Blanford in drawing up a simUar table in the Indmi Meteoroloffises 
Memm, page 175. 



Summer. Winter. 
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-Vertical thickness of the Monsoon Cu mnts. 


Month. 

Mean pressure a t 
7,000 feet. 

Ceylon. 

4 

R 

1 

<D 

P 

1 Gradient send- 
ing -wind to¬ 
wards north. 


rr 

It 

rr 

November ... 

23-888 

23-353 

+ *035 

December ... 

23-387 

23-337 

+ *050 

Januaiy 

23-379 

23-310 

+ *009 

February ... 

23*389 

23-270 

+ •119 

June 

23-348 

23-179 

+ -Kai 

July 

23-343 

23*100 

+ •183 

August 

23-344 

23-205 

+ •139 

September... 

1 23-3591 23-270 

+ •089 


Mea% premne nt 


i 

c3 

1 

& 

O 


Neviral pUuw* 

4 ^ Uj 


29-904 
29*911 
29-915 
29-917 
29* 850 
29-874 
29-879 
29*897 


ao-021 

80*078 

B(.)*070 

29-991: 

29*183 

29-508 

29*570 

29-081' 



21*15 

21*89 

25-39 

27-35 

17*90 

10-81 

17-80 

18*07 


5,780 
5,200 
1,090 
2,05tl 
11,130 
15,930 
I 1,370 
13,110 


At 7,000 feet elevation the pressure gradient in both sc^nsons ih 
such as to send a current from south to north, while at S(^a,-»h'V(d it 
is only in the winter season that the wind blows from north i,o souilu 
The neutral plane separating the lower wind current Irom the sup¬ 


posed upper return current is nearly 16,000 feet above the sea in 
the height of the rainy season ; but in the cold weather, espcHuully 
in January and February, the neutral iilano is below the level of 
the hill sanitaria* 

The heights in the table represent only the approximate mean 
positions of the neutral plane for the several months. In r<^a,lity its 
height is constantly fluctuating, and thus in the wintxu' season it ofton 
sinks so low as to strike the Indian plain below the basc^ of tlu^ lulls. 
A moist easterly or south-easterly current then blows for scnan^al days 
at a time in Upper India, bringing the winter rains, wliib^ in Soulhorn 
India the wind may be northerly. The prevaUimf diix^cdion of tlu^ 
wind on the plains is, however, always northerly in th(^ cold weather, 
in accordance with the mean position of tlio neutral plane. 

The pressure gradients both at sea-level and at 7,000 hud. are inucdi 
greater in summer than in winter. In the latter half of Oetolicu* and 
the beginning of November there is hardly any gra<li(mt <uther way, 
and at that time feeble winds and calms prevail. The velooltv cd* the 
wind being directly proportional to the baric A’ni(lieni.((^xe(^pl"perlmps 
in the case of anomalous currents like the winds of (dastie expansion ” 
which blow down the valley of the Ganges in the hot, weallnrr), this 
velocity should be greater in the rainy season tluin in winter. 
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XI,—Monthly mean velocity of wind in miles per diem. 


Station. 

January, 

February. 

March. 

April. 

May. 

June. 

1 

August. 

September. 

October. 

November, 

December. 

Year. 

RoorkeOj 

55*8 

65*9 

! 67*3 

7i-6 

91-9 

! 

101-0 

18*3! 

65*5 

58-8 

1 

1 35*8 

31-3 

35*7 

63*5 

Bareilly, 

70*6 

95-4 

95*1 

110-4117*2 

134*5 

105*5 

75-9 

71*6 

41*0 

42-3 

51-6 

84-3 

Dehra ... 

40-1 

49*2 

57*6 

65*2 

64-71 

54*0 

34*9 

29-6 

34*1 

1 42*6 

50-9 

47-4 

47*3 

Ranikhet, 

71*9 

77-0 

87-1 

131-3 

98*0, 

120*0 

129-1 

150-3 

136*4 

116*6 

90-5' 

95-0 

109-4 

Chakrata, 

114-5 

114*6 

129-4 

137-0^135-8 

128*1 

110*lj 

88*5 100*3 

jll6*l 

105*9|103-3j 

117-7 


Table XI. shows that on the plains and at Banikhet (for which 
station more observations are required to get a good average) the 
wind velocity is least in winter^ but that at Chakrata it is least in 
the rains. At the hill stations the winds are chiefly of the diurnal 
kind^ and are feeblest when the temperature range is least—that 
is, in the month of August. 

The quantity of water vapour present in the air at any time is a 

Hamidity aad cloud. important meteorological condition. It 

depends on the temperature, the distance from 
the sea or other evaporating surface, and the direction of the wind. 
These relations are very distinctly marked on the North Indian plain, 
where the high temperature range in the yearly period and the semi¬ 
annual change of the winds combine to render the proportion of 
vapour in the air during July and August nearly three times as great 
m m Desjember and January. A high temperature cannot of course 
inorease the quantity of vapour in the air, unless it be in a region 
where vapour is being generated. Accordingly we find in Table XII. 
that the vapour pressure at Eoorkee, on the drier part of the plain, 
Vdly varus from December to April, though as soon as the sea 
winds set in, which they sometimes do in the middle of May, the 
proportion of vapour rapidly increases. , At Bareilly, where the 
smrrounding country is moister and better wooded than at Roorkee, 
ftem is a dighi increase of vapour in the hot-weather months. 



XTL>-^Montlihj mean tension of aqueous mpour at places in the IUmdhnja} 
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Tlie tensions in tlie foregoing table have been computed from 
observations of dry and wet bulb thermometers. The formula used 
for the most part has been Apjohn’s ; but all the figures for Leh and 
Musooree, and those for the last four years at the other stations^ have 
been computed by means of certain tables based on August’s formula. 

On the southern slope of the mountains the annual variation of 
vapour tension is similar to that which obtains on the plains^ though 
because of the considerable evaporation from the forest-covered 
slopes, and the occasional showers of rain which fall, the increase of 
vapour during the hot weather goes on much more uniformly than on 
the plains. At Leh, where hardly any precipitation occurs at any time 
of the year, but in the neighbourhood of which there is some cultivated 
land irrigated from the hill streams, the annual variation of vapour 
tension is determined almost entirely hy the temperature. In the 
vaUey of Yartand the quantity of vapour in the air is similarly 
determined by the temperature and the extent of imgation. 

In the mountains the mean vapour tension decreases very rapidly 
with the height, on account of the rapid decrease of temperature as 
we ascend. If Dalton’s law, that in a mixture of gases or vapours 
the pressure of each is the same as if it filled the whole space alone, 
were applicable to the atmosphere, as is sometimes supposed even 
yet, then the pressure or tension of vapour observed on the plains 
ought to he reduced one-half on ascending through 29,000 feet; 
but it is found by observation that a vapour pressure equal to half 
iLat observed on the plains is attained at an elevation of 7,000 or 
8,000 feet. This was pointed out by General Strachey in the Pro- 
ceedings of the Royal Society for March, 1861, where he has shown 
that the observations of Mr. Welsh in balloon ascents, those of Dr. 
Hooker ha Sikkim, and his own observations in Kumaon (most of 
which are included in Table XII.), make it perfectly certain that the 
proportion of water vapour which exists at any given elevation is 
determined, not by Dalton s law, but simply by tbe temperature* 
The vapour raised from the earth’s surface is constantly diffusing 
upwards, and would go on doing so until it attained the state of 
equilibrium represented by Dalton’s law; but the temperature falls 
so rapidly as the height increases that saturation point is reached and 
the vapour is partially condensed into cloud or rain long before the 
barometric equilibrium is attained. 
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In the third column of Table XIII. the figures given in tln^, previous 
feble have been compared in a manner suggested by Straclu^.y. The 
tension of vapour at sea—level under Kuinaon and Oailiwal hatSlxMUi 
computed for each months by multiplying the mean of the observed 
tensions at Eoorkee and Bareilly into the ratio between the tension of 
saturated vapour at the sea-level temperature and that ot saturatc(l 
vapour at the temperature of the plain; that is to say, the tomperaiiirc 
is supposed to be corrected for elevation above the sea while the degree 
of saturation remains constimL The figures in Table XII- havt^ then 
been divided by the corresponding tensions at sea-level, and the avcM*age 
of the fractions for all the months has been ciilculateJ for each cdova tiom 


Finally; from these results the ratio of the tensions at each cuuui tluui'- 
sand feet above the sea has been found by interpolation- The second 
column of the table gives the results of Sir Joscpli Hooker’s ()l)serva- 
tions in Sikkim compared with those taken at the mctc'orologicuilobscu’- 
vatory of (xwalparanear the foot of the hills; and the fourth column hiis 
been computed from the observations in General Ounninglamds 
and those taken by Dr, Scully on the way bi\ck from Yarkand in 1875- 
The latter have been published in the Indian A[eteorolo<j(ml 
No. YIIL The base station for the Kashmir group is liawal Pindi. The 
figures opposite 7;000feetinthe second and fourth columns are d(n’iv(Ml 


from the monthly means of the Darjiling and Marri ol)S(‘rvai()ri(\s. 

XIII,—Proportions of vapour tension at various derations In the 

Ilimdla )/a. 


Heigbt. 

Sikkim. 

Kuinaon. 

8ca-level ... 

1-00 

1-00 

1,000 feet .. 

•89 

•92 

*2.000 „ ... 

•88 

*89 

3,000 „ ... 

•74 

•87 

4,000 „ ... 

•67 

•74 

5.000 „ ... 

•64 

•70 

6,(JOO „ ... 

•59 

•60 

7,000 „ 

*53 

*56 

8,000 „ 

*50 

•53 

^,000 „ ... 

•44 

•49 

10,000 „ ... 

•40 

•47 

11,000 „ ... 

*37 

•35 

12,000 „ ... 

•35 

*2S 

18,000 „ ... 

•30 

' -25 

14,000 „ ... 

*27 

'20 

15,000 „ ... 

•27 

•17 

10,000 „ ... 

•22 

*15 

17,000 „ ... 

•20 

'15 

18,000 ... 

•19 

*14 

10,000 „ ... 

•18 

•13 


Kjt'sliinii*: 

and I 
Ladak. 1 


Mean for Himalaya. 


Observed. 


Ooiiipuletl by ( 
St i’ac'-law's I 


»mi)u((nl l»y 
llniinn 
met limb 


1-00 

1 •()() 

•92 

•91 

*85 

•86 

•69 

‘77 

•52 

•61 

•51 

-62 

•57 

•59 

•60 

*56 

•41 

••IS 

•28 

-10 

•27 

•3S 

•26 

•32 

•21 

•2S 

•23 

•26 

•19 

•22 

•15 

•20 

•16 

•IS 

•14 

•16 

•15 

•16 

•14 

•15 


1M)0 

•<H 

*7r) 

'(IS 

’(>c 

•r)(i 

•r.i 

•SH 

<u 

'L»S 

•2r» 

'22 

•20 

ns 

‘Id 
•bi ! 


I -OO 
• 1)1 
•S2 
'71 
•(i; 
*(U 

‘.'SI 

n:, 

'll 

•27 

‘20 

*27 

•21 

'20 

•IS 

• n; 
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The mean of all three sets of observations probably represents 
very closely fbe actual diminution of vapour pressure on ascending 
in the Him^aya. It decreases vritli more regularity than either the 
Ktunaon or Kashmir series of observations alone, and it agrees very 
closely with the series for Sikkim, where the relative humidity, or 
percentage of saturation, varies much less than in the western 
Himsdaya. The last column of the table hut one gives a series of 
ratios calculated on the assumption that the degree of humidity is 
the same at all elevations, and that the temperature of the southern 
slope of Ihe Himalaya decreases at the mean rate above found—one 
degree in 361 feet. This series agrees very closely with the average 
of the results given by observation ; though from 2,000 to 10,000 feet 
the calculated ratios are all considerably less than those observed in 
Kun^on. Ihmng the hot-weather mouths the degree of saturation 
on the plains below Knmaon falls exceedingly low, while on the hills, 
as has already been stated, the air remains much moister ; at Debra, 
for example, the vapour pressure in March, April, May, and Juno is 
greater than at Eoorkee owing to local evaporation. Thus on tho 
average of the year the relative humidity of the air in the Kumaon 
hiUs is considerably greater than over the plain. On the other hand, 
ihe observed ratios from 14,000 feet upwai’ds are less than thoso- 
given by calculation, because most of the observations at theso 
altitudes were made at places lying behind the snowy range. 

In the last column are ^ven the ratios calculated by the log- 
arithmicformula, logp = log P— _*1—, where h is expressed in feet, 

^ , 23068 

Bar. tWiiOS Haaii., in an article inilie Anstriaix Meteorological Socioty^s- 
jonrralfor 1874^ page ISS, lias deduced from all thQ available obser¬ 
vations on iiM)i3ntains and in balloons a similar formula in whicb tlie 
nuinerical constant is 6,517 metres, or 21,382 feet. On the assump¬ 
tion tiiat ibis formula bolds good to some distance beyond the limits 
of observation, we find that an elevation o-f 23,000 feet, or about tho 
avemge height of the snowy peaks, the quantity of vapour in the 
air is only ono4enth of the quantity at sea-level. The extreino 
dryne^ of Tibet and Laddk is thus easily accounted for* 

The logarithmic formula has the advantage of enabling us to 
calcukte^ approximately the total quantity of vapour in the air 
at any time, by an application of the integral calculus. Using 
tile generally received values for the density of water vapour and its 
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co-efEcient of expansion with heat, and oxteaiding the int(‘gration to 
an infinite height above the ground, it is found that the depth of 
water that wonld be formed by the complete condensation of the 
vapour over a given area is almost exactly three times the height of 
the mercurial column which measures the pressure of the vapour at 
the bottom. In the rainy season for example, when the pressure 
of vapour over the Indian plain is equal to about an inch of 
mercury, the complete precipitation of the vapour would yiedd only 
three inches of rain, that is, less than the quantity which sometinu^s 
falls in two or thi^ee hours. A continuous downpour amounting to 
fifteen or twenty inches, such as frequently occurs in India, must 
be fed by a powerful indraught of moist air. 

"The relative humidity of the air is probably greater at all ('h'va- 
tions on the Himdlayan slope than either on the plains or on tho 
Tibetan plateau beyond the Indian watershed; and it is douhth^sH 
greater on forest-clad slopes and valleys than on stoop and bans 
mountain sides. On a high ridge, too, which intercepts and d<‘fI(*<*tH 
upwards the prevailing south-west winds, thorohy cooling tluMU uiul 
partially condensing their vapour, the degree of saturation is 
greater than on the lower ridges or valleys behind it ; for iho air 
in sinking after crossing the high ridge is warmed and rondortHl 
capable of absorbing more moisture than it lias bo<ui abh^ to ndaiu 
in crossing the ridge. Thus Naini Tal, in(lep<^udontly of tlu^ influ¬ 
ence of the lake, is always much moistor than Huniklud. or iho 
notoriously dry and bare station of Almora. TIk^ rig^isfcrs of 
the meteorological observatories do not, how<nm', illus(,ru(o (his 
very well; for at several of them observations have only Ihhhi 
taken in the daytime, when the I'clativc humidity is Ixlow ilu^ mean ; 
and the humidities recorded at the old observatory olVNaini Tal are 
quite untrustworthy and in many cas(\s impossible. At Bareillv, 
Roorkee, Ranikhet, and Ohakrata obsc^rvations W(^re taki^n both 
night and day for some years, at the hours of ten and four. If‘ I tic 
means of the four observations at tlieso hours b<^ adi^pled as dailv 
means, Chalaaita appears to bo tlio most humid otthe (bur slations, and 
Roorkee and Ibmikhet tlio driest, though t.he dilleremu^ ladwetai 
Ohakrata and Roorkee or Ranikhet is less than migld, Ix' aidieipa- 
ted. The humidities of tho oilier plan's in Tabk XIV. hav<‘ laaai 
calculated approximately from th<‘ monthly nutans td* iem|i<‘rafuri- 
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and vapour tension. The figures for Ldi in the winter months are- 
douhtful; the psychrometer generally giving mireliable results when 
the temperature falls much below freezing. 

XIV.—AppfO^inMte mean humidiiies of places in tJie Himalaya. 


Place. 

January. 

February. 

Bareilly 

69 

63 

Boorkee 

69 

65 

Betel 

69 

69 

Blaarmsila ... 

83 

73 

Massooree 

66 

64 

EAaikBet 

60 

58 

CLakr^a 

68 

64 

Lek 

100 

100 


March. 

April. 

May. 

June. 


61 

39 

43 

59 

82 

63 

36 

37 

54 

78 

58 

47 

45 

63 

86 

67 

57 

51 

65 

; 79 

53 

45 

49 

62 

i 99 

52 

39 

49 

61 

85 

56 

49 

57 

68 

94 

79 

57 

52 

50 

62 



'I 


8.S 

80 

90 

80 

99 

80 

U 

66 


81 

77 

86 

77 

98 

79 

89 

68 


70 

65 

69 

69 

70 
60 
64 
68 


65 

62 

62 

56 

61 

53 

49 

67 


69 

68 

67 

67 

72 

54 

58 

71 


65 

62 

70 

68 

70 

62 

67 

70 


Tke relative humidity of the air at all elevations up to 11,500 ft'ot 
is subject to a double annual variation, one maximum occurring at the 
time of greatest cold, and the other in the middle of the rainy season. 
At Leh the summer maximum is very faintly marked, nine-tenths of 
the vapour brought by the south-west monsoon being cut off belbro 
reaching the station, and at Dharmsala^ north of the Panjab, the air 
appears to be slightly more humid in winter than in summer. At all the 
other stations the maximum degree of humidity is reached in August. 

In April and November tbe air is dry, especially in the former 
month, when, during hoi winds from the north-w'est, the percent¬ 
age of saturation over the plains often falls as low as 5 or 6. In 
the hills, at Almora and Ranikhet, the humidity of the air frequently 
sinks to 25 per cent., but is seldom less than 20 per cent. The 
monlli of November and the beginning of December appear to be 
quite as dry as April at the higher hill stations, where these montlis 
are raialess, while showers sometimes fall in April; but on tlio 
plains, because of the low temperature of November and the mois¬ 
ture left in the ground by the summer rains, the air is still compa- 
atively moist. In the cold weather the Sub-Himalayan stations are 
more humid than the hill stations on the average of the twenty- 
four hours, probably because thu'air, which is cooled and has its 
relative humidity incre^ed by radiation duringthe night, drains aw^ay 
W tfae bills and collects over the plain. At this season tbe air at the 
bdl stetbns appears to be drier in tbe mornings than in tbe evenings. 
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The humidity of the upper regions of the ntinosphere, as 
indicated by clouds, is always greater in the daytime than at night* 
On the outer slope of the Himdlayan chain the variation is donlitless 
quite as distinctly seen as anywhere else in the worlds but it has 
not been recorded in the observatory registers, where only the 
^amounts of cloud seen at 10 a.m. and 4 p.M. have been entereth The 


variation is, however, probably very similar to that which occurs 
over the plains, where the sky is most serene about 10 P.M, an<l 
most cloudy at the hottest time of the day, when the tipward con¬ 
vection currents are strongest. In Table XV. the figtiros represent 
the means of the 10 A. m. and 4 p. m. observations, and they are 
therefore a little above the true mean for the day. 


XV, Average proportion of cloxidy shy in tenths of the iivpnnM^ 


Bareilly 

Roorkee 

Delira 

Dharmsdla 

Hdnikhet 

Chakrdta 

Leh 


station. I I I I Jill 

Barepy ... 2*87 3*12 2*97 1*9611*46 3*98 7*nlf>*lg 4«50 0*73 (V7*> nsr, 
Eoorkee ... 2-96 3-47 3-12 2-25 1-71 2-90 4-97i 4T,oU-r8 (H 9 W ■ I-ir 

Dehra ... 3-73 4-07. 3-53 2-.50 2-76 4-02 7-50' 7-( o' 4-83’ l-t H 1-88 itf ^ -I 

Dharmsdla 4 99 3-91,3*42 2*17 2-60 3*26 7-60 6 * 7 <? 4 l‘no n rr^ a Inl’ 
Sdnikhet ... 3-66 4-42 3-78 3-34 3-58 8 58 ^42 t- I tm •?[' f 

rek ... 6-32, 6-88,1 6-27 5-78 6 - 77 | 5-5o| 4-89, 4-38| li! tf ol HI i.’Sf 

The annual vanation of cloud is similar to that of the rolutiri^ 
umidity of the air near the ground. It has two imwimii, in tho 
cold weather and the rainy season, and two minima, in April or May 
and m November. April is cloudier than Novmnhcr, ])r()!)ahly li(>. 
cause the upward movement of the air during tlu. day then prevniLs 
over the downw,ard movement at night, whih. in November the preva¬ 
lent movement is downward. In this w'ay the air in flu^ upper 
strata is dynamically cooled in the hot-weatlun- montlw ami <lviui- 
mically heated in November. The variation of hnmidity at the' hill 
stefaons IS intermediate in character hotwiwn that ob,sen-ed ,m the 
plain and the variation in the clond-bearing strain of the uimosphere. 

No direct observations of the heights of cdomls «bov<. the gromal 
W been made in the Himalaya. The ordinary elouds . 
rainy season that look like broken cumulus from'l.ebnv are often 

like Naini m- ««^-l«vel, bill slationH 

an Mussooroo being fro(iuenily onvoloiaal in them 
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for days. They sometimes even extend down to tho leTol of the 
plains, the whole mass of the mountains up to the snows being then 
shrouded in fog- From the vapour tensions given in Table XIII., 
and the temperature decrements in Table V., it is possible to calculate 
approximately the average height at which a mass of air rising up 
from the plain would reach the dew-point and begin to form cloud. 
In January this height is a little over 4,000 feet above the plain, or 
about 5,000 feet above sea-level. In April and May the height above 
the plain is 8,000 feet, and at this time of the year it is rare to find 
clouds resting on the outer ridges of the Hiimilaya, though great 
WnVa of them are formed every day along the southern face of the 
snowy range. In the rainy season, that is, between the middle of 
June and the end of September, the average height at which 
clouds would commence to be formed hi a rising column of air 
is 3,100 feet above the plain or about 3,900 above sea-lovol. 
This probably coincides very nearly with the zone of greatest 
rainfafl on the mountains. In August, when the air is most humid 
and rainfall most frequent, the average lower limit of cloud is 
probably about 3,200 feet above the sea. 

Eegarding the upper limit of cloud nothing is known. Tho 
light feathery ice-cloud called cirrus, seen above the plains of Tibet 
and the passes over the Indian watershed, appears quite as high as 
when viewed from the Indian plain. It is probably formed at all 
elevations to which water vapour extends, though what the u})per 
limit of vapour is we do not know. If we assume the cirrus clouds 
over fee Tibetan plateau to be twice as high as the plateau itself, 
ray 30,000 fset above sea^level, the quantity of vapour in the air 
wo.uld be only one-twentiefe of that observed on the plains of India, 
but it would probably be quite sufficient to form light clouds. 

The distribution of rain both on the plains and on the mountains 
jiBd saow. already been described in a general way. 

The plains of Northern India, between the 
mountains and fee Jnnma river, or a line drawn north-westward from 
Delhi beyond fee river, may be divided into roughly parallel zones of 
equal ramMl, feat which receives fee greatest amount of precipitation 
lying nearest to fee Himalaya. The breadth of each of these zones 
g^i^y diminishes towards fee north-west and widens out in the 
direction of Bengal, because, fee prevailing wind of the rainy season* 
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being easterly over the plain, the supply of viiponr gradually <Iiini- 
nishesand the rains becoine lighter as we pass from east to west. In 
Table XVI., the average monthly rainfalls of 15 places on tlui plains 
near the base of the hills of Knmaon, Garhwdl, and Dehra Diin, are 
given. The first group of stations is at an average distance of 20 to 30 
miles from the base of the hills, and the distance of the other group 
is under 20 miles. In both groups the stations are arranged in 
order from east to west. The table might be extended indefinitely 
in both these directions as well as southwards, but little would bo 
gained by doing so, since the distribution of rain above described is 
seen clearly enough from the figures as they stand. 

The average rainfall of the line of stations at a distance oxcwaling 
twenty miles from the Hiindlaya is 40'1 inches, and that of the 
stations at a distance less than twenty miles is 46'() incho.s. In each 
group the total rainfall gradually diminishes in passing from tho 
extreme east of Rohilkhand to the neighbourhood of tho Gauge's, 
where it increases suddenly and again gradually shades off to tho 
westward. The mean wind directions for the rainy si^ason at Roor- 
kee, Meerut, and Delhi indicate that there is frcqiu-ntly a sort of 
eddy formed at that season near the upper course of tho Gangiss, 
probably by the meeting of the south-east winds of tho plain with 
south-west winds from the Arabian Sea that have been d(!fl(ict(!<l 
northward by the Aravali hills in R^jputiina, and this may bo tho 
cause of the increased rainfall that is observed. 


On the mountains the rainfall varies rapidly with lu'ight, and 
its quantity is to a very great extent dependent on the ^iuulioii 
of the place to the windward or leeward of high ridges and peaks. 
At fairly exposed stations of nearly equal altitmh's theis' is a gradual' 
diminution of the annual rainfall on passing Irani wasi. to I'ast, and 
between the Ganges and Jumna tliere is a slight incri-as.' perfiUly 
comparable to that which occurs on the plain in tlu^ distrieis of Hi}„oV 

and Saharanprm Thusthe annual raintall of Darjiling is 12(1 in, b.'s, 

that of Xaim lal91 inches, that of Mmssooree<)5 indies, ami (hat. of 
Chakrata, Simla, and Marri 62, 68, and .58 inclu's ivspiud.ivi'ly. 

The next table gives the average monthly and annual rainfall of 
twenty places on the Himalayan .slope, clas.sitied into three groups 
according to their positions near the foot of the slope, on tJu outer 
high ranges or on the inner ranges and valleys. 

32 




Eoorkee 
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The inflaenee of an eleTated ridge in diininisliing the rainfall 
of the valley behind it is seen on comparing the rainfall of Almora 
with that of Naini Tal, or even hy comparing Srinagar with Panri, 
though both of these lie far in the interior of the monntain system. 
A much greater contrast is observable between Bhogpur, at the foot of 
the mountains overhanging the gorge of the Granges above Hard war, 
and Dehra, in the Dun, behind the central and highest part of the 
Siwalik chain. The rainfall of Bhog-pur, given by the observations 
of two and a half years is, however, probably too high. 

The variation of rainfall with height can only be roughly determin¬ 
ed,because every high ridge and peak thus cuts off the supply of vapour 
from the lower ground to the nortli of it. In Table XVIII. an attenijrt 
has been made to determine it approximately from the rainfall figures 
in the first two sections of Table XVII., together with tlioso of two or 
three places in the hills north of the Panjab and the; observations made 
by General Strachey at Niti in 1849. The ratio lietwcen the mean 
rainfall of each hill station and that of the nearest station or stations 
on the plains, for the same years, is given in the last column. 

XVIII.—Rainfall of tlie outer slope of the Ilimdlaija compared to 


that of the neighhonring plain. 


Hills . 

Plaiks . 

Difference of 
elevation. 

Rainfall ratio. 

Station, 

Height 
in feet. 

Rainfall. 

Nearest station or 
stations. 

Height 
in feet. 

Rainfall. 

Kilpmri. . I 

Hawiw&r ■ ^ 
FatMitkc^ 
Mottei ' 

HaMwaai ^ 

Amtell 

Kfisi 

Kirpnr 

Bliogpnr 

Falam|>tir 

... 

Miissooree ( 1 ) 
Mussooree (2)' 
Naiai Tal 

Simla 

Clmkrlta 

Laodaar 

Kiti 

800 

1 , 100 '' 

1 , B 30 
1,430 
1,800 
2,000 
2,050 
: 2,230 
2,450 
; 4,000 
4,490 
1 5,850 
0,550 
$.000 
$.950 
7,050 
7,510 
; 11,400 

n 

60*1 
45*7 
50*2 
65*1 
74-1 
77-8 
82-3 
79*3 
74-9 
157-7 
118 0 
123-2 
142-2 
95-2 
90-9 
■ 68-6 
► 62-2 
^ 87-1 

' 5 - 5 * 

Rudarpnr 

Eoorkee 

Gurdispnr 

Eoorkee 

Rndai-pnr 

Baharanpur andAmhala, 
Ditto 

Gnrdaspnr 

Eoorkee 

Ditto 

Gurdaspnr . ... 

Ditto 

Eoorkee 

Ditto 

Endarpur 

Ambala 

Baharanpur and Ambala, 
Eot'^rkee 

Eoorkee and Eudarpui^ 

720 

800 

900 

890 

720 

890 

890 

900 

890 

890 

900 

900 

890 

890 

720 

820 

890 

890 

800 

43-9 

40-2 

30-1 

39-8 

43-9 

30-0 

34*0 

3(>*1 

41*5 

30-0 

28-7 

33-1 

32-0 

41 - 0 
43-9 
36-2 
36-4 

42 - 5 
45 ' 0 ‘ 

81 ) 
210 
2 ()() 
440 
710 
910 
1,110 
1,150 
1,340 
1,560 
3,100 
3,590 
4,960 
5,660 
5,880 
6,130 
6,360 
6 , 620 ' 
10,660 

tf 

1-37 

1-14 

1-67 

1 - 64 

1 -69 

2 - 59 
2-42 

2 - f )0 
1-80 
r )-26 

4-11 

3 - 72 

4 - 44 
2-29 
2-07 

1 - 90 
' 1*71 

2 - 05 
0*12 


-L_^1__ ‘ I I .I 

September, 1849 ; the observatiors'arNlti taken 
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By grouping togetlier tlie ratios for tlvo places lying l)(^t\ve('n the 
even thousands of feet, many of the irregulariti(^s that ai.p.'ur lu 
Table XVIII- are cleared away and the results may be accepted witJi 
more confidence. The excessive rainfall of Bhogpur, for example', 
•will to some extent counterbalance the defect at Uchra caiised by^tlie 
position of the latter station behind the ridge of the Siwaliks. Ihe, 
following figures are tlms obtained : 


Height above plain. 

Mean height. 

IlAINFALI. IIATU). 

Observed. 

rabnilaUMl. 

Feet. 

Feet, 



0 to ... IjOOO 

435 

1*68 

t-83 

1,000 „ ... 2,000 

1,200 

3*04 

3*01 

3,000 „ ... 4,000 

3,350 

3-01 

3-77 

4,000 „ ... 5,000 

4,740 1 

3*48 

3*15 

5,000 „ ... 6,000 

5,770 

2-18 

2*30 

6,000 „ ... 7,000 

6,370 

1-89 

HHO 

10,000 „ ... 11,000 

10,660 

0*12 

t) 


The ratios in the last column arc calculated by ntt^uns of a 
formula, 'R = 1 + 2'12 h — 0*47 + ()’02r) given in 

official on the 'Rainfall of the North-Wei^tern /^eorlinrs and 

Oudhj published in 1879. It was originally computxMl from souk*- 
what different data, but it represimts tlu^ observ(Ml ratl(^s in I lit* abo^e 
table as closely as can possibly be cxpect(Hl, cunsid(‘ring tlu* nafnrt' 
of the observations. At elevations greater than 9,rnSa l<M‘t above f la^ 
plain this formula gives increasing vahavs lor llie rainfall, and is 
therefore inapplicable; but from 7,000 feetabovi^ tin* plain iipwanls 
the rainfall ratio may be approximately n‘pr(vs(mt<Ml by a logarilltmitt 
formula, log 11 = 2*151—0-287 4. in Imth fornuda' h is to be 
expressed in thousands of feet. 


The mean rainfall along Ilohilkhaiid un<l tln^ Doub, at u distance 
of twenty miles from the hills, is about 48 in(‘Juhs, and tlie mean 
elevation of this line above sea-lov(4 is 800 feet, A{)plying tlm 
formulae in tlie preceding paragrapb to l,lu‘S(‘ data, wi' find ilmt 

‘ The observations for the lower MuHsooree station tor a vrrv hIbhI eorjiMl 

only, the hgures for the stations immediately above aiul below it iu Table XVUI, 
have boon included in striking’ the uveruge* 
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the average rainfall on the southern slope of exposed mountain 
rido-es in Kumaon and Garhwiil would probably bo the follow- 
ing 
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43 

Indies 

o 

o 

I —1 

?J 

>5 

60 

13 

„ 2,000 

rj 

>J 

125 


„ 3,000 

It 

13 

159 

11 

„ 4,000 

>J 

13 

164 


„ 5,000 


33 

149 

IT 

„ B,000 

it 

33 

122 

ir 

y 7,000 

J» 

31 

88 

iy 

„ 8,000 


11 

52 

ir 

„ »,ooo 

ti 

11 

27 

ir 

„ 10,000 

ti 

13 

14 

It 

„ 11,000 

j» 

n 

7 

ir 

„ 12.000 

it 

jr 

4 

IT 


From the table it appears that the maxiinuni raiuthU occurs 
about 4,000 feet above the sea. The exact height of the inaxiiuani 
zone determined by the formula is 2,948 feet above the jdain, or 
about 3,750 above sea-level. This agrees very closely with the incani 
altitude at which a rising column of air reaches its dew-poiut in the 
rainy season. 

By far the most important if not the only cause of rain in tlio 
Himalaya is the cooling of the air by expansion as it ascends the 
mountain slope. It has been already seen that in tbc rainy season, 
the direction of the wind at all elevations in the Hiinftlaya up to 
‘15,000 or 16,000 feet, if not higher still, is from some southerly 
<parfer- Hear the foot of the hills the prevailing dirc^ction is south- 
msterly, but at most of the stations from the level of Dehra Diiii 
upwards the wind Hows from some point to the west of south ; that is, 
more or less nearly at right angles to the axis of the mountain zone. 
Theairinrbingto surmount the barrier has its heat rapidly converted 
into the work of expansion, and it commences to precipitate rain wlnm 
the temperature falls to the dew-point. When once condensation 
begins, the rate of decrease of vapour with height will be a measure of 
the quantity condensed or the rainfall. This rate is greatest at the 
lowest elevations; and thus rain should be heaviest at places on the 
outer slope of the mountains where a rising stream of airs usually 
begiBs to precipitate moisture, as the observations prove to be 
the ifect. 
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The slight rainfall of places like Aliuora and brimigar, to ilu? 
leeward of a higher mountain mass is caused by the partial exhaus¬ 
tion of the vapour in crossing the mountains and by tho dyna¬ 
mical heating of the air as it streams down towards the valley^ 
both causes diminishing the tendency to condensation# The ra{)id 
■decrease of rainfall on ascending beyond 6,000 or 7,000 feet is 
due simply to the exhaustion of the vapour, but at all elevations 
the influence of high ranges in cutting off the supjily of vapour 
is easily seen. Regarding the rainfall of 1849 on tho Tibetan 
table-land. General Strachey says:—^'In the country beyond Niti 
no register was kept; but during a week of rainy woatluu* in 
the middle of August 1*5 inches fell at Niti, wdiile at Sanjar, 
beyond the watershed, where I w’^as then encamped, at 16,500 
feet, the rain never exceeded a very faint drizzle, and could 
hardly have been susceptible of measurement.” At tho Leh 
observatory all through the summer the rainfall hardly over exceeds 
a few drops, and the greatest fall in a month during several yoarn 
was an inch and a half. Sir Joseph Hooker’s experiences in 
Sikkim supplies us with facts quite parallel to these. In August, 
1:849, he says 26'8 inches fell at Daijiling, while in tho interior, 
at the same elevation, hut in the rear of the first masses of snowy 
mountains only 12*5 inches were measured. Between tho 8th 
of September and the end of the month only 1*7 inches fidi at 
Mome Samdong, about 15,500 feet above the sea, while at Darjiling 
10 inches fell, and other instances of a similar nature might bo 
oited. 

The variation of rainfall with season is very distinctly marked in 
India. At all the stations in Tables XVI. and XVIL, and at almost 
every station on the North Indian plain, the dri(^st month of tho 
year is November. In the great majority of y(^ars no pr<Mlpil,arion 
w^hatever occurs in this month or in ilm first half of* I)(H*.(aiih(n*, 
except perhaps on the higher mountains towards tlu^ nortli-wost 
where the winter snows usually begin before tlu^ (uid of Nov<‘mlH'r, 
About Christmas a few showers of snow nsually hill on th(^ outer 
hills, and at the same time there is a slight pnHu'pitation of rain 
over the jilains of the Panjab and tho Nortli-W (^st(>ru Provinoes. 
These winter snows and rains increase in (piantity and in frcMpuau*/ 
on the hills and in the north-w'est Punjab until Pohruary or March, 
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but on tlie plains of the North-Western Provinces and Bohar tlie 
maximum occurs in January. 

The cause of the winter rains and snows has already l)een pointed 
out in describing the annual changes of the winds. In October and 
about the beginning of November the air over Northern India is as 
near as it ever attains to a condition of statical 0 (|uilibiiuin. It is 
subject to the diurnal oscillations called tlie barometric tides and to the 
accompanying mountain winds^ but there is little permanent move¬ 
ment of the air in any direction. During the cold weather, however, 
the neutral plane of pressure gradually sinks and the south-west 
upper currents of the atmosphere are then forced to ascend the slope 
of the mountains where they precipitate more or less of the vapour 
they contain. On the lower hills the temperature incrcsascs so 
rapidly in March and April that the tendency to precipitation, and 
consequently the rainfall, becomes less than in January and February, 
though the upper currents continue to blow from nearly the same 
direction as in winter. Along the southern declivity of tlie gr<jat 
snowy range, however, thunderstorms are of daily occurrcaice at this 
time of the year, and above the snow line considerable quantities of 
snow are frequently precipitated. In Ladak the heaviest falls of 
snow observed by Captain H. Strachey in 1848-49 occurred in 
April; but during the three years, 1876-78, there was no precipita¬ 
tion at Leh in that month. 

April and May are the months in which hail is most frequently 
noticed in the HimCilaya, No regular registers of this phenonu^non 
have been kept, but nearly' every year several hailstorms occur in 
the outer hills, and the stones are often of large size. On the 11th 
of May, 1855, a hailstorm occurred at Naini Tal in which many 
stones of 6, 8, 10 and even 24 ounces were observed to fall, the 
circumference of these varying from 9 to 13 inches. In 1878 there 
was a storm in which large hailsiones fell, some of them so heavy that 
they punched holes through the zinc roofs of the houses, while the 
quantity was so great that it lay in shady places, where covered with 
leaves, for nearly a month. 

About Ibe middle of June usually, and sometimes before the 
end of May near the foot of the hills, the hot north-west winds of 
&e plains give way to sea winds from the Bay of Bengal. The 
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whole of the lower atmosphere over India is then moving towards 
the Himlilaya; and the upward deflection of the air CAxrronts by 
the mountains causes frequent precipitations of rain in the manner 
already described. The rainy season almost always comnaences 
sooner on the mountains than on the plains, for saturation is reached 
first at high elevations and then propagated dovrnwards by the 
cooling efiPect of the falling rain drops and the cutting off of the 
sun’s heat by clouds. At most places in India, and in the inner 
parts of the Himalaya, July is the rainiest month, but on the outer 
slope of the mountains August is equally or sometimes even more 
rainy^ especially towards the north-west of the chain. 

While the rainy season lasts, the parts of Ladak about Leh, 
and the Tibetan plateau generally, receive perhaps, on the whole, 
less precipitation than in winter, because the temperature is then so 
much higher than on theindian side of the chain, this high temper¬ 
ature greatly decreasing the relative humidity of any air that may 
reach the plateau from the south. It is probable also that tlio high 
snowy peaks, lying above the limit of the monsoon current proper, 
receive less precipitation in summer than in winter. At the turn 
of the seasons, however, about the end of September, falls of snow 
amounting to several feet in thickness sometimes occur on the 
passes over the Indian watershed. 

Shortly after the autumnal equinox, about the end of September 
or beginning of October, the rains cease all over Northern India. 
The sudden cessation of the rainy season seems to be in some 
measure determined by the rapid diminution of solar heat, as ihe 
sun retreats to the south of the equator. It is possibly to tins 
that w-e must attribute the somewhat remarkable regularity of 
the recurrence of two or three days’ incessant rain froqu(‘,ntly 
experienced in Kumaon about the 20th of September. On the plains, 
also, it is well known to the natives of tlic country that if rain 
falls in the nakshatra (lunar mansion) of IlaUdjia —that is, in the 
last week of September or first week of October, it is likely to bo 
heavy. Excessively heavy rain, like that of the 17th and Ibtli 
September, 1880, when 30 inches fell in little more than two days 
at Naini Tal and produced a disastrous landslip, cannot, however 
he thus produced by a simple loss of heat, but requires a powerful 
indraught of moist air to keep up the supply of vapour. The 

33 
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heavy rain observed on the plains at the bn‘ak-up of the 
monsoon,” and probably also that which falls at the sann^ time on 
the outer hills of Kumaon,. must be due chiefly to the minor storms 
of a cyclonic character that are frequently formed m^ar the lu'ad 
of the Bay of Bengal at the turn of the season^ and pass inland in a 
north-westerly direction* 



CHAPTER VI. 

Economic Mineralogy. 


CONTENTS. 

Mining history- Experiments in Garhwjih The ICuniaon Iron Works Company. 
Causes of present poor returns. Mode of mining: excavation : removing the ore : 
crushing the ore: cleaning the ore: drainage. Smelting operations : refining the 
ore. Division of profits. Improvement needed in appliances: Chili furnace : 
English system. Outturn. Financial results of the settlement of the revenue derived 
from minerals. Gold: Tibetan gold-fields: Thok Jalung mines. Silver. Copper 
mines: Rai mine and its ores : Sira mines : Gaul and So r Gurang. Bouruonite. 
Copper mines of Garhwal: Ilhanptrr: Dhobri: Pokhri: Chaumattiya mines : Rdja's 
mine : Nota mine: Tldda mine : Danda mine : ^’alapimgla mine : Khanm mine : 
Agar Sera mine. Iron mines : Kumaon iron mines ; Giwar mines : Garhw4l mines : 
Nagpur: Dasauli: Iriyakot. Ixiad. Arsenic. Lignite, Graphite. Sulphur. 
Borax. Gypsum. Soa],>-stone. Asbestos. Silajit. Limestone. Building stone. 
Roofing slate. Alum, 


The mineral resources of the Kumaon division early olitaincHl 
, the attention which their traditional value 

assumed to be due to them, and it W'as one 
of the directions to the first Commissioner to procure si)eoiniens of 
the ores to be found in Kumaon and transmit them to the mint for 
assay. Specimens of copper ore from the mines in Sira and Gangoli 
were accoi-dingly forwarded to Calcutta in 1815, hut the report was 
not favourable; for, if the specimens sent were fair samphw of the 
ores in general, it was doubted whetlier the mines coiild b<! worked 
to advantage.^ The Government were, however, not sati.stioid with 
this report, and in 1817 deputed Mr. A. Laidlaw as iniiuo-alogieal 
surveyor to accompany Lieutenant Webb’s party through Kumaon. 
His orders® were to consider the examination of the. mineral resour¬ 
ces of the country his primary duty, though at the same time ho 


' To Government, dated 2fith June, 181f); from Goveninicnt, datcnl l.'tih Jan- 
yn-y, 3816. For further information on tlio mincnil rcsouroos of Kumaon see 
Moorcroft s Ti-av'els, I.. 7; As. Res., XVIIL, 28(!; Kcc Geol. Kur., 1H7J, lit: II., H(i : 
(Lawder) III, 43 ; J. A. S, Ben., VI., 67)3 ; Glean, iu Sc., 1., aiiO. 

Graphite, Glean, in Sc., III., 280 ; J. A. S., Ben., XXIV., 203 ; N.-W. I’ Rcc . 
III., N. S., 371; G. India Reo., XVII., 68. ’’ 

Iron ores and %vorks, N.-W P. Reo., XVIII., 1 ; Rcc. G. India, Sun Vlll 
37: XVII., 1 : XXVI.: Bhdbar iron works, A(rra, 18,66. ’ * ’ ‘ ’ 

ores '"■orks, J. A. S., Ben., VII., 931 (Drummond); VIII., 471 
^^ford): XII 463, 769 (Lushingtmr): XIV., 471 (Iteekemlorf); Aa. Ilea , 

J"'y. 1317. Mr. Laidlaw died at Pithorn- 
garii m iSdc, ana I ha\e not been able to procure any of his original I'epoits 
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should not feel himself debarred from bestowing attention on any 
other matters deserving of scientific research, so far as such in vesti¬ 
gation did not interfere with his more immediate duties. Those 
instructions further go on to say:—“You should ascertain the 
existence or otherwise of mineral productions applicable to purposes 
of public use, or available as a source of revenue; and report on the 
practicability of bringing them to account. The oxistonco of iron 
and copper ores in considerable quantity has already been ascertained; 
but as the working of these metals might injuriously affect important 
articles of British import, it is not designed that your attention 
should be occupied in detailing any practical arrangements for that 
purpose; you will not, however, consider yourself debarred from 
prosecuting enquiries into any circmnstances regarding them which 
may be of sufficient interest to science to merit particular notice. 
In every part, indeed, of your researches it is the wash of Govern¬ 
ment that, in the first instance at least, you shonid contemplate 
rather the general capabilities of the country which you aro to visit 
than the special means necessary for bringing them into action in 
jmy particular district; though, of coarse, the facility or difficulty 
with which metallic ores or other useful minerals could ho niisod 
and brought to market must be a leading point in your observations 
on them. The minuter details of machinery, mode of working, &c., 
are what it is meant to postpone, as these will ho the subject of 
future determination, when the whole result of your survey shall ho 
brfore Government.” 


In 1^6 Oaptain J. D. Herbert submitted his report on the 
mi^ralogied Survey of the province.^ This was followed by a 
report* in ISaS by Captain H. Drummond, of the 3rd Light 
Cavalry, on the copper mines at Mi in Gangoli and at Sira in 
B&rabisi.^ Captain Drummond had brought with him from England 
an experienced Cornish miner, Mr. Wilkin, to examine the mines 


already wewked, and proposed that, with a view of ascertaining their 

aetu^ value, a certain sum should he advanced by “ Government for 

an experimental opening of such mines as might appear best suited 

to the object in view.” This proposal was accepted^' by Government, 

and a sum of Rs. 2,415 (subsequently increased by Rs. 1,000) was 

KE4 10th JatiW 1826. . j. a. S., Ben., VIL, 

, andbtat. Kum.. p. 358. Xo CommiBsioner, dated 26th Kovember, 18»8. 
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allotted to carry out the designs furnished by CJa})tain Druininond. 
A. report^ on the experiments then undertaken was rcndeied b\ Mr* 
■G. T. Lushington, Commissioner of Kumaon, in 1842. 

The place selected for the important purpose of determining the 
advantages or otherwdse of working tlie 
Experiments in Garhwdi. European superintendence was 

the Pokhri copper mine in pargana N4gpur in Garhwlil. The works 
were carried on from 1838 to 1841 with a net loss to Government 
of Rs. 7,384. The Commissioner considered this complete failure 
to be due to the poorness and scarcity of the ores found, and not in 
the least to any want of skill or industry on the part of Mr. Wilkin, 
or any injudicious selection of the places for experiment. Mr* 
Reckendorf, a mining engineer, visited these mines again in 1845, 
and in commenting on the deductions to be drawn from Mr. Wilkin’s 
experiment, gave it as his opinion that the operations then und(n> 
taken should not be considered as conclusive against the value of the 
mines.® The experiment should have been confined to driving a 
shaft some thirty or forty fathoms below the old mines, and not to 
collecting ores which might have been a good addition in smelting 
other ores, but the smelting of which alone could never be 
profitable. 

Again, there were no proper appliances for smelting, the loss 
from which by the native method adopted was very grcuit, and the 
ores used, from their nearness to the surface, had already lost miudi 
of their value by the slow metamorphosis of pyrites into sniphahi of 
copper. On the whole, Mr. Reckendorf’s opinion was fa.voiirat)Ie 
to more extended and expensive opei'ations in the hands of a privat(i 
company. Nothing of importance, however, rt^sulfed from this the 


first attempt to obtain some accurate information rcsgarding the 
mineral resources of the Himalaya. Captain Drummond also com- 
bated^ the conclusions arrived at by Mr. Lushingtori as to tho mim^s 
not affording a fair field for investment of capital, and in support of 
his views quoted the testimony of Captain Glasfurd (Ex<K 5 utive En¬ 
gineer), Captain J. D. Herbert ( Superintendent of the Minoralogical 
Survey), and the experts Wilkin and Reckondorf) who had actually 
visited and partially worked the mines. He urged that the sums 

and Stat. Kum., p. ,%7. a J. A, B., Ben., XIV., 

471 ; and Stat. Kum p. 336. » In a painpMet published in London in 1845, 

and Stat. Kum., p; 393, * * x i 
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hitherto expended were barely suflScieiit to pay for the expensoKS of dis- 
coxering and laying open the lode, and were utterly insuflficient to 
c^rry on the experiment in the only way in which it could be made to 
pay. Nothing was undertaken until 1852, when the mines were 
again opened on the same footing, but the result was failure as 
complete as before. No attempt has since been made towards 
placing the^copper mines of Garhwal under European superintend¬ 
ence. In 1872, however, a European leased the mines and con¬ 
tinued the extraction of the ore according to the native method, 
but was obliged to abandon the process, as he found the cost of the 
metal when manufactured more nearly approached the current rate 
for silver than that obtainable in the market for the best foreign 
copper. The copper mines in Kumaon have never been worked 
under European superintendence, and any remarks that I have to 
make on their value or fiscal history will he found under the notice 
of the mines themselves. 

Connected with the history of mining enterprise in Kumaon 
Kmnaon Iron Works special prominence must be given to the 
Company. Kumaon Iron Works Company still in exist¬ 

ence, and whose origin is no doubt due to the continued belief, 
in spite of successive failures, in the possibility of turning the 
utilisation of the mineral resources of the province into a profitable 
investment. These had again in the regular cycle of inquiries 
become the subject of much speculation. From a review of the 
information before Government and the results of certain experi- 
menfe made in 1856 ike Directors of the East India Company 
sent out a Mr. Sowerby and a large staff of mining assistants in 
1857 to carry on the smelting of iron on account of Government in 
the interior,^ The fact was soon established that iron of an 
excellent quality could be manufactured at rates below the cost of 
iron imported from England, and a number of private individuals 
under file style of Davies and Co. were permitted to undertake oper- 
a&ons for the same purpose in other parts of the lower hills. 

^ Repoft on the Government iron works in Kumaon, with plans, specifications, 
and estimates for estahlishing’ iron works in Kumaon, and remarks on the iron 
deposits ol the Himilayas by W. Sowerby, C.B., printed as Ko. XX.VI. of the Sel. 
Eex^, GoTemment of India (Public Works Department), Calcutta, 1859. These 
wers gije a review of the EngUsh, Dlverstone-, Continental, Belgian and French, 
Rhinemnd, Black Forest, Bohemian and Styrian Iron Works, and estimates and plana 
f«r M^tang the approved processes of those iron countiies to the Kumaon mines, 
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The avowed object of the Government enterprise was to 
induce private companies to work by demonstrating the financial 
and physical possibility of carrying on ironworks as a remunerative 
industry in this province. Messrs. Davies proposed to hike over 
the tract between the Dhabka and the Bhakra, and their proposals 
were accepted, with an assurance that they might proceed in 
confidence to make their arrangements, as Government would 
grant the lease sought. They therefore took over the Khflrpa T4l 
works in the rains of 1858, and paid their cost price in 18(>8* 
This company also erected buildings at K414dhiingi at a cost of 
Rs. 1,25,000. On the failure of the Government works at I)eh- 
ekauri Colonel Drummond ofiered to take them over at a valuation. 
These works were given over to Drummond and Co., who paid the 
capital under agreement into the treasury in 1861. The forest 
rules were relaxed in favour of both companies, so jxs to allow them 
entire control over the fuel supplies, and eventually in November, 
1862, both companies were amalgamated under the tithi of the 
North of India Kumaon Iron Works Company (Limited). Soon 
after the formation of the company instructions were r(Xieiv(‘d from 
the Secretary of State to construct a tramway to Kliurja on the 
East Indian Railway, chiefly, it would appear, to aftbrd nn outlet for 
the iron manufactures of Kumaon. The tramway was to be laid 
with cast-iron rails manufactured at Dehchauri, and the company 
lost no time in making several thousand maunds of pig iron. 
Before the rails were made, however, the Government annoimc(Ml 
its determination not to undertake this line itself, but to band its 
construction over to the Oudh and Rohilkhand Railway. It was 
essential to the success of the enterprize that some su(*h outhd; 
should exist, and the company accordingly determined to close its 
works for a time and await the opening of the line. 

A license was granted by Government, but, unfortunat(‘ly for 
the company, not executed till it was too late, and the (hunl of 
agreement contained briefly the following clauses :—1.—-That a 
capital of lakhs of rupees should be paid before execution of the 
deed. 2. That the company should pay Rs. 83,585 as the liquidated 
value of the works at Dehchauri, Ramgarli, and Klu'irpa Tal, made over 
to them by Government, in four instalments, on or before the 1st Sep¬ 
tember, 1862, 1863,1864, and 1865, respectively; and in default of one 
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payment the whole to become Immediately due. 3.—To ]iay yearly, 
for the first three years from 6th Jtme, 1861, a I'ont of Ea. 1,500, 
and thereafter a yearly rent of Rs. 2,500 and a royalty of one 
rupee per ton of cast or wrought iron produced, and eight annas 
per ton of iron ore raised and sold without being smelted ; the said 
royalties not to be paid unless they exceed, and only so far as they 
exceed, the rents of Rs. 1,500 and Rs. 2,500 before named ; 
payments to be made on the 1st May yearly. 4.—To erect during 
the third, fourth, and fifth years suitable furnaces with requi.site 
appliances for the smelting or blasting of iron (no number men¬ 
tioned), and during these third, fourth, and fifth years to manufac¬ 
ture at least 750 tons of iron per annum on an average, and 
thereafter till the end of the term of 50 years manufacture 2,500 

tons of iron per annum on an average of three years, to be struck 
in May each year. 5.—That the area of the forest at the close of 
every ten years should be covered with at least nine-tenths of such 
timber like trees as stood upon it at the commencement of the 
term, and when less than nine-tenths the company should plant to 
the necessary extent, failing which they should pay for each (h'fault 
Rs. 20,000. 6.—^Not to transfer tlieir lease without the con.sent of 

Grovernment. 7.—To keep all roads (not being public ways made 
by Grovernment) used by them in repair, also their works. 8.—At 
the close of their term remove their buildings, &o., first giving 
Government the option of purchasing them at a fair valuation. 
9.—On the failure to pay or manufacture as stipulated, Gov(mnni('nt 
to enter upon and possess the works. 10.—But if such failnri'is 
not due to the neglect of the company, they shall be free from such 
penalty. 

The purchaSe-money of the Khilrpa Tfil works was alone paid 
up, but the forfeiture clause was suspended by the local Govern¬ 
ment in 1868. The forest tract was never given over to the company 
in the meaning of the agreement, but its revenue has been S(S]):i- 
rately collected and credited by Government. The license was not 
sent up from Calcutta till June, 1864, by which time the company 
had begun to see that the speculation would not turn out a profitable 
one. In fact the license deed was not prepared for signature until 
after the company had suspended operations, and then it was ruled 
by the Solicitor to Government that it ought not to he signed. The 
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map of the tract to be given over to the company was not complot(Ml 
till 1869, So much for the relations of the company to Govern¬ 
ment, and the delay in dealing with its affairs which has been 
shown throughout. In June, 1861, permission was obtained for 
the company’s manager to draw against their capital. This 
expended with little result, and in 1864, as above mentioned, the 
company was wound up. This result was in a great measure, no doubt, 
due to the company being unable to raise capital in the market, 
owing to the defect, or rather the want, of title, which ajjpears to bo 
ascribable to no fault of their own. Since 1865 correspondonco 
has been carried on in reference to the affairs of the company and 
plans have been proposed for its resuscitation. In 1872 the works 
were visited by Mr. Jones of the Hoorkee Workshops and valued; 
he made them then worth Rs. 1,26,733, with a debt to Government 
of about Rs. 80,000. There can be no doubt that the works can 
hardly be said to have had a fair trial, and the valuable opinion of 
the Commissioner of Kumaon may be quoted to the effect that 
there is every reason to believe that, if carefully supervised and fed 
with capital, the works should at least turn out as favourable under 
any circumstances as the East Indian Railway. There is no doubt 
that, in the distance, the fuel difficulty exists, but at Dehchauri and 
KA14dhungi for many years this can scarcely be felt, and under 
penalties to replant, the company may fairly be allowed to have an 
unlimited supply from the neighbouring forest. At Ramgarh it is 
doubtful whether iron manufacture will pay, as the ore, though of 
the finest quality, lies at a considerable distance from any iovosts 
of any considerable magnitude, so that until it has been definii;iA^(6y 
settled whether coal does or does not exist in Kumaon the ovontnal 
absolute success of these Kumaon mines must remain problematical.^ 
The increase of railways in Northern India and the (levelopnuu)t of 
the resources of this province must sooner or later pr(^ss tlu’^se diffi¬ 
culties into notice, and they will then obtain a final solution. Too 
much has been written and too little done” hitherto in this 


In reviewing the causes of the poor returns from the ditter<vnt 


Causes of present poor 
returns. 


mines, one that presses itself into notices on 
the most cursory inquiry is tlu^ comparative 


materials for this note I am iiidchtcd to the orticc of the Oom- 

the OomnoTiv a-nd a note drawn up by Sir Uoiny llaniHay, than whom 

tne Company and Kumaon has no more warm well-wisher. 


34 
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inaecessibili'ty of the principal mines. The copper mines of Sira and 
Gangoli, equally with Pokhri and Dhanpur, are situated on high 
cliffs in the interior. The talcose and calcareous formations in 
which the ores are found occupy the high precipitous mountains 
which build up the outlying spurs of the principal range, and some 
lie within it. This chain itself is metalliferous, as the lead mines at 
Ghirti between Milam and Mti, the copper indications at Tola and 
elsewhere in the Juhar country, and the copper and iron mines at 
Polar near Rudmath combine to show. The absence of coal and the 
increasing cost of wood fuel, with the distance it has to be carried 


when the forests near the mines have been exhausted, materially 
enhances the cost of production, while the difficulties of carriage in 
the tracts where the mines lie are often such as almost to preclude 
the transport of ore for smelting, and the forests in the neighbour¬ 
hood of most mines only suffice for tlie most moderate requirements- 
Another difficulty is the want of labourers. The present work¬ 
men only come to work in the mines from the latter end of 
October to the beginning of April, and many of the less j.ro- 
ductive mines have been abandoned owing to the miner class 
turning to agriculture and to supplying the labour market at 
Ramkhet and hTami Tdl. This want, however, could be supplied 
from Nepal were regular wages and constant employment once 
^bhshed. Sea-borne copper, though inferior to native copT)or is 
from Its cheapness preferred, and until capital is invested in opening up 
ffie larger mines and conducting the whole operations on a sufficiently 
arge scale to warrant the permanent investment of capital in 
machmery and proper furnaces, and other appliances for the more 
^.onomical workmg of the ore, mining enterprise must remain as it 
pjtol faJ„e in iW, 

.npemnente W al,«dy been Iri.d in the case of the 
Kmnaon .n>n ™rb, bnt thU remark ieareely apply a, that i, 
another of those unsatisf.etory op.taSons rrhieh stopprf j„st at the 
point where fnAer progress wonM hare deeided the oi.e.K 7 
against the possibility of making mining l^Men7 7" 

raioeahom the official rel^rZr i “/ 

mine. ^ before describing each 
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The mode of working the mines is the same in Garhwal and 
Kumaon, and the suggestions for its improve- 

Mode of mining. . -it r n i i A 

ment will serve lor all classes or minerals. A 
gallery or passage is cut in the face of the hill with such slight 
declivity outwards as is sufficient to carry off the water. These 
adits have more of the nature of burrows than that of the shafts known 
in European raining. The section is always small, and in those parts 
whei’c the hardness of the rock occasions any difficulty in working the 
passage is scarcely sufficient to admit of a person in a creeping [>osture. 
In no place will it allow of an erect position. WIku'c m'cessary, 
frames of timber formed of unsawn branches of trees, rudely and 
even carelessly constructed, are set up to support the roof and sid(\s. 
Accidents are therefore not uncommon, and the frequently falling 
in of the mines is one result of those imperfect prot(^ctionsd 

The ore as well as the rock is excavated by a very ditlerent 

^ kind of pickaxe, the handle being made oi‘ 

Mode of excavation. ^ -i ^ 

a piece ot wood with a knob at om^ caid, into 

which a piece of hard iron is thrust and sharpened at tla^ point. 

This with a miserable iron hammer, wedge, and crowbar, (‘constitutes 

all the apparatus that the native miner has to depend u])ou. It is 

plain that with such tools no hard rocks can be penetrated nor cun 

the softer ones be worked with much facility, and to this lact may 

be attributed the universal smallness of the passages throughout the 

mines, as the native miner can have his passage no largn^r than the 

rock which encloses the ore and its matrix will admit of, J^rojau’ 

pickaxes and steel gads (wedges) should therefore bc^ siibsiitulxd 

instead of the inefficient tools in use, and when blasiing may ha 

required the necessary materials should be provided. Tli(‘ mim‘rs 

work during the day, using torches made of dry pim^, and alonr 

out on an average from ten to twelve maunds of ore. 

The ore is removed from the mine by boys, wlio pick up 

Removing the ore. it into skins, 

Mdiich they drag along the floor by mcims of a 
rope and cross handle attached to their nock to the entram‘(^ of tlw 
mine. In most mines the greater part of this work must ha done in 
a creeping posture, the string from the skin being fastened around 
the waist of the dragger. In place of this method wheel-barrows 
^ Paras. 19, 20, Captain Hcrbci't’s report, already quoted. 
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or sledges on four wheels and shovels should be used when the 
passages are enlarged and properly supported with sawn timber. 

The ore or being delivered at the mouth ol the mine is 
reduced to a small size either by the water- 
Crashing tiie ore. manual labour of women. A 

large stone is placed on the ground on which they lay the ores ; they 
then, either with a stone or a large hammer, and more frequently 
the former, proceed to pulverize the ore and pick out the im¬ 
purities. In this way a woman may manage one to two manmls 
(82R) avd.) a day, according to the hardness of the ores. In Corn¬ 
wall a woman will pulverize from 10 to 15 cwt. per day, according, 
as in the former case, to the nature of the ores. The metliod 
in practice there is, first, to dispense with the picking; secondly, 
to have the ores elevated, so as to enable the individual to stand 
while working, and to have a plate of iron about a foot square and 
two inches thick on which the ores are broken with a broad flat 


hammer. The impurities are then finally separated by a pciculiar 
mode of dressing the ores with a sieve, by which a boy gets through 
with from one and a half to two tons per day. The ores are 
conveyed to the women, and from them to the boys by a man who 
attends for that purpose. 

The washing of the ore in Kumaon also is performed by women, 


CleaBiBgtheore. 

entrance of the mine to a stream, whei'e they 
contrive hy dabbling it with their hands to wash off the mud and 


finer particles of the earth. They then proceed to pick ont all 
the pieces of ore they can get hold of; or, in the case of what 
may he submitted to the water in a commuted state, they work 
this against the stream, so as to gather it clean at the head of a 
small pit hy handfuls ; hut, from the had construction of the pits, 
it is with ditficnlty that this is performed. After picking np airy 
larger pieces of ore %hich may have gone hack with the stream 
they scoop ont the refuse rvith their hands, and then proceed with 
another charge. In Cornwall, one woman provided with a wheel¬ 
barrow and shovel for the conveying and washing of the ores and 
a boy with a sieve for dressing them, as formerly mentioned, would 



OF THE NORTH-WESTERN PROVINCES. 


269 


The drainage of the mine is managed in a proper manner by 
an adit. But whenever any attempt is 
made to go below it, as is the case in most 
if not all of the mines, the water is then raised in wooden l)iickets, 
handed from one man to another until they reach the adit into 
which they are emptied. In this manner six, ten, or even more 
men may be employed, whilst only an inferior number can bo spared 
for excavating the ores. At the Sira mine, for instance, six mmi 
were found constantly engaged in lifting iq) the water, and tlnn’o 
v^ere only two at the ores ; the work done l)y these six num could 
be effected with a hand-pum[) by one man; but in order to kiuq) 
the pump constantly going, two men might bo roquinal, and the 
remaining four added to the number of those who are excavating. 


The furnace of the Bhanaurit/a or snudter is v(n,y simpl(^, and is 

„ ,. made of common stone and chiy facrd with 

Smelting the ore. , , ^ . , / . , 

slabs or quartjsose sciiist, luted witli a com¬ 
post of chaff'and clay. It is al)Out '6^ long by broad, with an 
ash-pit about six inches square, all of which are built insi(l(ui bouse 
about 12' by 14', of which the roof is composed of planks. (Kgs. 
L B.) The operation of smelting takes about 28^ hours, during 
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wHch time tie fire is kept up, and after that the facing slabs and 
luting reijuire renewal. The implements used are a crowbar, poker, 
shovel, and a pair of buffalo hides, dressed whole, to form the 
bellows, the neck of which forms the nozzle, and the buttock the 
valve for the ingress of air. The hides for making them are 
worth, Rs. 12 apiece.^ The furnace being freshly luted, the ash-pit 
is filled with charcoal dust and chaff, and a fire being lit, six 
Iwskets of iron ore, each containing about thirty sers (the ser=r 2tt). 
2oz. avd-), are placed round the fire. The blast is then commenced, 
one belows being inflated while the other is undergoing depletion. 
In about half an hour the slag commences to flow from the floss- 
hole, which is kepi open by a poker. In about two hours more, 
file ore having subsided considerably, two more baskets of ore and 
a OTrr^ponding supply of charcoal is given with a new luting 
for the bellows nozzle. In another two hours, this having also 
subsided, tbe charge is deemed ready. The fire is then raked 
out through the flosshole, and the charge, consisting of a pasty 
mass called phalka or jliauj, is shoved out with a crowbar by the 
smelter. The same operation is repeated until seven blooms 
are obtained, consuming thirty-eight baskets of ore, thirty-one 
of which are converted into the seven blooms, and the remainder, 
c»mprising the partially roasted ore, become the property of the 
smdter. The charcoal consumed weighs 340 sers, or a little more 
flan ^ven blooms, which weigh 327 sers, or about one-third 
file ore expended (930 sers). Each bloom consists of tliree 
of melal, all intermixed with earthy particles. These are 
are broken ihio small pieces before being sent 
to flio or refiner. 


Ha furaam of toe refiner is smaller than that of the smelter, 
Befall ^ CTO. implements required are a pincers, 

two or three sledge-hammers, an 
and fedlows. The fire being lit, a mixtare of one-sixth of 
fost ijnaHty, oae^ixai of second quality, and the remaining two- 
hiids ot Jird quality, in all about six sers of bloom metal, is 
placed on tbe hearth opposite the bellows, with the larger pieces 
Beare^ the fire. The blast having commenced, in a quarter of an 
W the skg begins to flow, and in another qnarter of an hour the 
1 Beckett, III., SeL Bee., N.-W.P., 25 . 
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metal (now a porous, pasty mass) is taken out of the fire and 
subjected to the blows of two or more sledge-hammers ; the blows 
being slight at first, to prevent the metal flying into pieces, but 
as it becomes more solid, they are given with the full force of 
the workmen. Meanwhile a fresh supply of bloom-metal is placed 
on the hearth, as at first. The hammered mass, after several 
hammerings, assumes the shape of a small bar, weighing one and 
a quarter ser ; it is thick in the middle and tapering to either 
extremity, and six sers of charcoal have been used in its formation. 
This bar is now fit for the market, and is called by the workmen 
phala, but by the plains-people pain. The charcoal used by the 
refiner is made from the dry trunks of fir trees which have been 
felled for two or more years, while that made use of by the smelter 
is made from small green wood. The refiner class is subdivided 
into another, called Bhadeliya, who, instead of making the iron into 
bars, manufacture it at once into cooking utensils. Nine hundred 
and thirty sers of ore produce 327 sers of bloom-metal, which in its 
turn produce 82 sers of marketable bar-iron, or only 8*8 per cent. 
The bloom operation consumes 340 sers of charcoal and the refining 
process 667 sers, so that for every ser of iron produced 8*2 sers of 
charcoal are consumed. The Swedish furnace only consumes 1*33 
times the weight of the iron produced. 

The mines are leased for a term of years to contractors for a 

certain sum, and the lessee collects for the 

Division of profits. 

season from the different classes of workmen 
at the following rates: from each son or miner Rs. 2-|; from each 
gang of smelters Rs, 4|-; from refiners of the Khataiiniya class 
Rs. 4-|-, and from those of the Bhadeliya class Rs. 6. The miner is 
originally sole proprietor of the ore, which he takes to the smelter 
to reduce into blooms, giving him for his trouble one basket of ore 
(30 sers) and one basket of charcoal (5 sers) for each bloom turned 
out; also for each set of seven blooms 16 sers of grain, and food for 
one man for four days; and at the end of the season a suit of clothes. 
Sometimes, however, owing to the smelter being largely in debt to 
the miner, he does not receive any charcoal from him. The smelter 
can only work for certain miners, generally five in number, not 
being allowed to work for any other miners; or, in other words, 
each party of five miners employ one family of smelters exclusively. 
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Each party of smelters must consist of at least five persons, hut 
&ey generaUy count eight to ten persons. The share of each party 
of refiners is one half of the bloom-metal made over to them to 
refine, no further remuneration being allowed them. Refiners, 
unlike the smelters, are not hound to work for any particular 
person, hut may work for any one that chooses to patronize them. 
In the roasting and smelting of the ore Captain Herbert 
lMp™ut needed in recommends a system of reverberatory fur- 
appliances. nacGS for these two different processes. An 

excellent material is at hand in the indurated talc known as potstono, 
which, though soft, is infusible. The simple blast furnace in use in 
Chili would also be an improvement. It is of a circular shape, 
to a lime-kiln, covered with a dome to confine and concen¬ 
trate the heat. The ore is arranged in it in 
alternate layers with the fuel, which is wood, 
and being lighted it continues burning for a considerable time. 
When required, ihe heat is urged by a double pair of bellows 
worked by a crank turned by a water-mill. 

The methods of reductipn practised in England, where the 

„ , subject is best understood, vary with the oi'O, 

English system, ? j ? 

and even with the establishment. But the 

differences are trifling and only affect the minor details. The two 

great objects to be effected are, first, by a proper calcining heat to 

drive off the volatile ingredients sulphur and arsenic, and to oxidate 


&© iron, fhereby promoting the fusibility of the ore and consequent 
of fh,c metal from the scoria when in fusion; and, 
semadly, by an intense and properly continued fusing heat to 
the vikification of all the impurities which thus form a slag at the 
top and are skimmed off while the metal sinks down in a compara¬ 
tively pure state. To promote this vitrification of the ingi^cdients 
m^arion^ additions are made to the ore as the case may seem to 
require, *ough in general the run of the ores is such as to require 
Mttkheyo^ a few slags of an old smelting. The operations of roasting 
and are repeated several times, each smelting being followed 

by aroasfe^, to expedite which effect in the case of copper the ore is, 
after ea^ smelting hnt the last, let into water to he granulated. This 
serration of the metal into such small parts assists the calcining 
power of tie fomace, and the work is more speedily effected than if 
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performed on tlie mass. After the bust smelting comes tlie process 
of refining or poling, which consists in keeping the copper in a 
melted state covered with charcoal, and introducing from time to 
time a wooden pole into tlie melted mass to produce the evolution 
of gaseous matters. Lead is sometimes used both in Hungary and 
England to expedite the previous operations of the refinery. The 
oxides of this metal are amongst the most powerful vitrifiors known. 
As such they are effectual in the assay and refinery of the precious 
metals, and as such they may be also used with copper. But the 
process requires attention, for if not stopped in time, or if too much 
lead be added, the copper itself will he oxidated and vitrified. 

The process of manufacturing iron from the ores is different 
from that of copper, inasmuch as none but the oxides or carbonated 
oxides of the former metal are ever employed. In the copper ores, 
that is in those which occur in any quantity, the metal is combined 
with sulphur, which can only be driven off by repeated roastings. 
In the iron ores the metal is united to oxygen and mixed with 
various earthy impurities. In reducing these ores, then, tliere are 
three distinct points to be attended to : first, the provision of a 
substance which shall effectually take the oxygen from the ore, 
leaving the metal mixed only with its earthy constituents; second, 
the proportioning the flux used to those earthy ingredients so as to 
insure a complete vitrification of them and separation from the 
metallic particles; and third, a sufficient heat to fuse the latter, that 
the separation and reduction may be more complete. The first 
point is attained by using a sufficient quantity of charcoal in the 
reduction of the ores; the second by adding, as the ore may require 
it, limestone or other flux; and the third point is only to he effected 
by using a powerful blast furnace. 

It is not easy to give the outturn from the mines, the arrange- 
^ ments are so intricate and the returns so 

imperfect. In 1868 about 29 maunds of 
copper were raised from the Kumaon mines, and in 18()9 the same 
mines yielded the same amount, of which 21 maunds were exported. 
The Dhanpur mines in Grarhwal yielded 10 maunds of copper in 
1869, but every year since the produce lias decreased. In 1868 the 
Kumaon iron mines yielded about 2,000 maunds of metal, and tlie 
Garhwal mines about 1,752 maunds, while the returns of 1869 give 

35 
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5,153 maunds for Kumaon and 529 manndsS for Garlnval. Bosidos 
this an immense quantity of copper is imported into Kumaon in tlio 
shape of manufactured vessels for culinary purposes: about 2,000 
maunds of iron also are imported from the plains against 155 
maunds exported. Ko reliance can be placed upon the estimates of 
outturn in recent years, as the mines have been leased for a term of 
years, and the lessees are not inclined to have their affairs too closely 
examined. 


Previous to the Gorkhdlx conquest of Garhw^l the copper mines 
of Nagpur are said to have yielded Rs. 5,000 
Gk. a year, or about Rs. 3,800 of our 
deriyed from minerals. money. The entire ininei'al revenue of 

Kumaon and Garhwal, including mint dues^ on the coinage of copper 
pice, had fallen in 1812 to Rs. 4,800 Gk., equivalent to Rs. 3,000 
British currency.^ This was mainly due to the neglect of the 
Gorkhdli Government, under which the mines had fallen in and 
become choked with rubbish. Their suspicious policy prevented 
them from trusting their own officers, whilst their want of probity 
precluded any private person from venturing to sink the capital 
necessary to re-open the mines. In 1815 the Ndgpur mines were 
leased for Rs. 10, and in the following year for Rs. 15, and with the 
villages attached to them seldom brought in more than Rs. 1,850 a 
year, whilst those in Kumaon were leased at Rs. 850 a year. Up 
to the year 1826 ibe revenue of the Kumaon mines was included 
in the assessment of pargana RAmgarh, and that of the GarhwAl 
mines in pargana Dhanpiir, and subsequently was accounted for in 
Urn retems of &e pargana within which they are actually situated. 
Between the years 1815 and 1840 the revenue derived from mines 
averaged as follows :— 


Copper .♦« 
Iroa ... 


Kumaon. 
Rs. 
801 
.. 1,905 


Garliwal. 

Rs. 

2,086 

226 


The highest mineral revenue of the province for any one year 
amounted to Rs. 5,417. This return was not altogether due to the 

eoHected for a few years under British rule at the 
? Dhanpw Gangoh, and at one-half per cent, yielded a revenue of 

m, mm » year. To Board, dated 6th August, 1821. yieiuea a revenue ot 
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smelting of ore, and included the land revenue of villages attached 
to the mines for tlie location and support of labourers, Mr. Beckett 
ill his report^ on the settlement of Garhvval gives the revenue of each 
mine from 1839-40 to 1863-()4. The revenue every fifth year from 
each class of aiine during this period was- as follows :— 


Class of 
mine. 

1839-40. 

1844-45. 

1849-50, 

1854-55. 

1859-60. 

1863-64. 

Total 

revenue from 
1838-39 to 
1863-64. 


Ha. 

Rs. 

Rs. 

Es. 

Rs. 

Rs. 

Rs. 

Iron 

609 

727 

779 

430 

272 

134 

3.764 

Copper ... 

1,990 

2,442 

i 2,138 

i,3ar, 

81 

627 

21,304 

Lead 

... 

5 


3 

... 

10 

64 

Total ... 
N umber 
of mines 

2,599 

:-4,174 

2,920 

1,738 

353 

771 

25,132 

worked, 

24 

26 

23 

17 

11 

80 

76 


In 1865 there were 24 iron, 9 copper, and 2 lead mines worked 
in Garhwdl, and 33 iron, 35 copper,, and 3 lead mines had been 
abandoned. The lead mines have since been abandoned, and the 
revenue from copper and iron mines in 1878-79 was as follows :— 

Copper. Iron. Total. 

Es. a. p. Es, a. p. Rs. a. p. 

187S ... ... 86 8 0 136 12 0 223 4 0 

1879 ... ... 89 0 0 153 8 0 242 8 0 

There are no statistics of outturn for these years. 

In his Ktimao-n settlement report Mr, Beckett gives the revenue 
of each mine from the year 1844-45 to the year 1872-73. The 
revenue every fifth year from each class of mine during this period 
was as follow^s :— 


Class of 
mine. 

1848-49. 

! 

1853-54. 

1858-59. 

1863-64. 

1868-69. 

1872-73. 

Toial 

revenue from 
18-18-49 to 
1872-73. 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

RA 

Copper .. 

100 

48 

Ml. 

120 

67 

30 

2,831 

Iron 

2,274 

1,751 

: 1,532 
• 

870 

929 

1,420 

46,126 

Total 

2,374 

> 1,799 

1,532 

990 

996 


48,957 


‘Allahabad, 1866, 
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The following quotation from the Commissioner’s report in 1874 
gives the opinion of those best acquainted with the subject on the 
future of the mining industry in Kumaon:—^^Iron and copper 
aboundj but at the present value of labour the mines are worth very 
little. The sms or miners have, as a rule, given up their old trade 
and taken to contracts. The great attraction to miners in former 
times was the cheapness of grain in the Khetsaid valley, where iron 
was most extensively manufactured. This advantage no longer 
exists, for the market at Ranikhet has doubled the price of grain, 
and the miners would be no longer content to exchange their labour 
for the small profits on iron. Copper mines are in no greater 
favour. Fonnerly some villages where the miners reside were 
included in the mining leases of Kumaon and Garhwiil. These 
villages have been settled with the miners, therefore they are no 
longer servants of the contractor. Tea gardens and other labour 
markets offer much better terms than a contractor, who, at the least 
iwssible expenditure, tries to make the greatest possible profit. 
These contractors know nothing about the science of mining, and 
they have no money to expend in penetrating beyond the worked- 
oiit galleries. In fiict the mines have collapsed, and without consi¬ 
derable outlay no reasonable profit can be expected. Labour is 
expensive, and English copper can be bought at a cheaper rate in 
the Almora bazar than the local miners can produce it with profit. 
I expect nothing more from native petty contractors than a pittance 
which they can realize by the resident miners working when 
convenient to themselves, when they give half of the ore to the 
contractors and keep the other half. No doubt there is abundance 
of copper in Gangoli; but any mines, copper or iron, that are now 
worked barely produce sufficient for local consumption. Agricul¬ 
tural instruments are made for the people of the snrroundincr 
eounlrj, and a few copper vessels; hut all the mines in the interior 
are m remote places, and too far removed from a good market to be 
of much value.” 

The gold exported from Kumaon is either obtained from the 
Gold. streams 'within the pro-rince, or is brought 

down by the Bhotiya traders from Tibet. 
AkhoHgh no miim of tliis inetiil has been discovered in the province 
there are mdieations oflts e.xistence in'Garhwal. The sands of the 
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Alaknanda^ Pindar, and Sona furnish a small amount of gold-dust. 
The Ganges also is auriferous as far as Lachhman Jluila, and the 
Eamganga for a short distance below its junction with the Sona. 
The washing is nowhere a profitable occupation, and scarcely gives 
an average of four annas a day for each workman. The gold 
obtained by washing the sands of rivers paid a small duty during 
the Gorkhali rule, and was leased with the forest duties for a sliort 
time after the British occupation, but the amount was too trifling to 
render its continuance expedient, and it was accordingly abolished 
by Mr. Traill, Undoubtedly a greater return niiglit bo had from 
this source hy the use of mercury, as in Australia, for the ])urp()se 
of sepai'ating the gold from the sand; for as this is afterwards 
recovered by a simple process of distillation, the expense would bo 
very little more than it now is. Captain Herbert found gold in a 
matrix of granite near the Alaknanda. 


The gold imported from Tibet by traders is chiefly taken in 


Tibetan gold mines, 
the hill fairs for the 


exchange for grain or cloth to balance their 
accounts, as rupees are taken by them at 
same purpose. The principal gold mines in 


Tibet, sdr-chaka, are ten days’ journey beyond the borax fields 


further north and north-east in a district otherwise uninhabitable, 
named Sdr--lachydd. These are farmed or managcid by a sdr-pan or 
gold commissioner on a triennial contract direct from Lbassa. The 


lessee in 1845 was also Garpan Urkn-wa at Gartoli, and paid 
Rs. 17,000 per annum for the lease. He hatl 170 miners at work, 
for whose subsistence he used to send supplies from Pniang. It 
would also appear to be sometimes the custom to sublet ^claims’ at 


a tax of a sdrjao or jao of gold, about 7| mashas, or tem rupcH^s,^ 
The gold mines are worked by pits and shafts under ground, wduTC 
the gold is found in its pure native state, and umh^rgoevs no otlun* 
process than washing and shifting, and after that re<piires littK^ or 
no refining. In this state, tied up in little hags calhxl mr-shu (H. 
plmtang), weighing about 90 grains, it forms the heavy currency of 
the country. A superstitious belief holds ground that no largo 
nugget should be removed, as it belongs to the gmii of the place, 
but the Lama of Giiari is said to have one weighing ni( 3 arly a sot. 


TT. . *(2), ; J. T). Cuimiugbam, ihld, XIIE ; 
Jleibeii to Gomiiiissioiier ot Ivumaoii, lOtU January, 182i>. 
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Gold is sold at the same fairs as the borax, and is imported to the 
yake of about Rs. 10 to 12,000 annually- 

The gold in the bags commonly current has usually not more 
than 7*73 specific gravity. Even the picked 
Tliok Jalang mines. grains have only a specific gravity 

of 11-96, showing that they are alloyed with some other metal. 
The grosser impurities appear to consist of iron more or less 
oxidised. One of Montgomery’s pandits visited the gold mines 
of Thok Jalang in Rohtoh in 1867,^ and describes it as a great 
excavation from 10 to 200 paces in width and 25 feet in depth, 
access to the bottom being by means of steps and slopes, 
the earth dug out being thrown on either side- The digging 
is carried on with a long-handled kind of spade or an iron 
hoe, the iron for which comes from Ladak. A very small stream 
runs through the gold field, and the bottom is consequently 
a quagmire during the daytime. The diggers dam up the 
water, leaving a sloping channel for an escape. A cloth is then 
spread at the bottom of this channel, and the channel is sup¬ 
plied by one man with the auriferous earth, and another gives 
water, so that the gold sinks to the bottom and is caught in. 
the cloth at the end. Some nuggets weigh up to two pounds. 
The diggers come from the Tsang province round Shigatze or 
Digarcha. There are numbers of abandoned gold fields in different 
directions about Thok Jalang, and probably a whole series of them 
from Rohtoh to Lthassa. The Sarpan levies a tax of about half a tola 
(smishu)^ or two-fifths of an ounce, from each digger. There is no 
wood, and water can only be had from melted ice. A cold wind blows 
at all seasons, and, in consequence, the tents of the diggers are 
pitched in excavations in the ground to protect them from this 
wind. The dried dung of yaks, ponies, and sheep afford fuel. 
The Tibetans cook ^nd eat three times a day, their food consisting 
chiefly of boiled meat, barley cakes, buttermilk, and tea stewed 
with butter ; they also smoke a great deal. They always sleep with 
their knees close up to the head and rest on the knees and 
elbows, huddling all the clothing on to their backs. Tlie price of 
gold at Thok Jalang was about 5^ to 6 rupees per saishi, or 30 
rupees per ounce. 

1 Rec.,G. L, H. D., as. 
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Silver was brought down to those provinces from Tilx^t 
in former times. It was imported into 
that country from those surrounding it 
(probably China), and does not seem to be found in Tibet itself 
in any quantity. It was sent into Tibet in a crude state in 
lumps called doja or thaka^ of a general value of Rs. 16t5 each. 
Importations from that source have ceased for some time, owing 
possibly to the great and growing influx of silver in the shape 
of rupees from British territory. Formerly all borax, salt, 
was bartered for grain, cloth, Ac., but now, while a large amount 
is still disposed of in that way (probably to procure actual 
necessaries), still, whether it proceed from the increase of trade 
and the portability of coin for hoarding purposes, or from the 
existence of a greater demand for silver in Tibet, by far the 
largest amount of borax is disposed of here for British money. 
The Bhotiyas, too, state that our coin is largely current in Gartoh 
and the other large towns, and is preferred b}^ the inhabitants 
there to the coinage of other countries. They ask for the Che-^ 
hardddr Rupaya^ or face-printed money.^ The difference in the 
exchange now made up in Government rupees cannot be less 
than eighty thousand to one lakh of rupees per annum. This 
trade in rupees dates from about 1820, when they began to dis¬ 
place the Srinagari and Ladaki rupees. 

The mines of copper in Kumaon and Garhwjil have never been 

of much practical value either as a source 
Copper mines. « i i i i- 

01 supply tor local consumption or as 

offering a valuable return to labour and capital. They are still, 

however, deserving of notice, and we shall now describe each in 

succession, commencing with the Gangoli mines in Kumaon. 

The Rai mine in pargana Gangoli is the most important in 
Kumaon. The ore is chiefly pyrites in a 
matrix of indurated and sometimes slaty 
talcose and steatitic schists inclosed in dolomite. In some places 
the one, and in some places the other, forms the roof and sides of 
the mine. The dolomite has a large crystalline grain and great 
tenacity, and forms a perfectly durable work when excavated. The 
schists when massive may be depended on, and can be easily worked, 

1 Lawder in Rec. Geol. Biir. 


R4i mine. 
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but, as a rule, thej occur of such inferior consistence^ having 
much the appearance of re-united debris, that they require support, 
and often occasion much inconvenience and even danger. The ore 
occurs in the schists in numerous strings, having every appearance 
of being leaders, as they are called, to solid ore, and forming a dis¬ 
tinct lode. The strike or direction of the strata is nearly W.-N.-W. 
to E.-S.-E., dipping at an angle of about 45° to the N.-N.-E. The 
copper ore is accompanied by iron pyrites which are occasionally 
found in the pentagonal dodecahedron form, but most commonly in 
such irregular and anomalous forms as can with difficulty be 
described. There are a few specimens of grey copper, but the work¬ 
ing ore is undoubtedly pyrites. On visiting the mine in 1836, 
Captain Drummond found the lode about two feet wide, containing 
a good yellow copper ore, hut with a large proportion of its matrix 
talcose, twenty per cent, only being metalliferous. The ore is 
extracted in the usual way by means of drifts slightly inclining 
upwards, to allow for drainage. The adit at Captain Drummond’s 
visit was driven on the course of one of the lodes which continues 
west about 60 feet, when it falls in with another lode that alters its 
direction to 15,° and afterwards to 30° north, inclining nearly 50° to 
the east of north. At that time the adit had penetrated some 348 
feet from the entrance. The ore had been taken away from beneath 
as far as the miners could excavate it, and the hollow had been filled 
up with rubbish. From above, too, the ore was taken away as far 
as it was found productive. The passage varied from two to four 
feet m height and from two to two and a half feet in width, being 
teund^ by the hard dolomitic rock which the miners did no^t 
knew hew te remeve. In 1868-69 these mines fell in and became 
ieedrf with water. ^ About a couple of huudred yards to the north, 
and in the same hill, is another similar deposit of copper. This 
te be kid open to the surface during the rainy season, and was 
then ^owed to M in, so soon as the water employed by the miners 
te off the talcose mud from the ore ceased to be plentiful, 
liiis also lias ceased to be worked for some time. 


In 1815 one specimen of fused copper from the Gangoli mine 
Ore amy-ed. several specimens of the ore in matrix 

reonri 4 . 1 . assay. 

mixed with arsenic and sulphur, 
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and produced 25 per cent, of malleable metal, but the specimens were 
too small to allow of any exhaustive examination of them.^ In 1826 
Captain Herbert valued the outturn at 35 per cent of the pure ore, 
and in 1836 Captain Drummond gave the general result from the 
pyrites in their perfectly pure state as about 30 per cent, of metallic 
copperPyrites, though not a rich ore, is the most important of 
any, from ite abundance and from being generally more to be 
depended on for continuance than the richer varieties. In England 
more copper is obtained from it than from all the other ores 
together. The Gangoli, Sira, and Sor mines were farmed from 
the conquest until 1828, when they were leased for one year to the 
miners,^ and were again farmed at a reduced rent in 1833. In 
1815 they yielded a revenue of Es. 850, increased to Rs. 1,201 in 
1819 and 1820, and to Rs. 1,215 in 1821 and 1822, but in 1874 
the whole of the copper mines of Kumaon brought in a revenue 
of only Rs. 30 a year. 

The Sira mines in Patti Barabisi in pargana Sira are situated 
on the northern side of a hill somewhat 
Sira mines. higher than the one at R4i. The ore here 

too consists of copper pyrites, accompanied by iron pyrites in a 
gangue formed of dolomitic and talcose rocks. In 1816, a specimen 
of copper ore from the Sira mine was sent to the Mint at Calcutta 
for assay, with the result that it was found to contain only 24 per 
cent, of malleable metal, so that it was thought that this mine would 
not repay the working.^ Captain Drummond found that nearly 
thirty-three fathoms from the entrance the adit struck on a copper 
lode on which a level passage was driven that continued westward, 
its course being about 10® south of west, and the dip northerly 
from 45® to 50°. The ore was harder and more mixed with iron 
pyrites than the ore at Rai. At the end of the level a second lode 
yielding a poor ore was met, and beyond it a pit was sunk which 
seemed to have yielded in former times fair returns. 


The Gaul mine in Patti Kharahi and the Sor Gurang are simi- 


Gaaol: Sor Grurang. 


larly situated, but the ore produced is in 
very small quantities, consisting of grey 


^ To Government, dated 14th June, 1815, From Government, dated IBth 
January, 1816. * See further Stat. Kum., p. 359 : J. A. S. Ben., Vlt., 935. 

® To Board, dated 2nd January, 1829. ^ From Government, dated 13th 

January, 1816. 


36 
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<X)ppcr, copper pyrites, and carbonate of copper. Steatite and lime¬ 
stone are the neighbouring rocks, the steatite forming the gangue. 
The Sor mine had not been worked up to 1833, although a lease at 
a small rental had been taken out in 1821.^ Captain Herbert notices 
that all these ores are free from the presence of arsenic, which, above 
all other metals, deteriorates the quality of the copper and is most 
difficult to remove. 


In digging the foundation of a house atHawalbagh the workmen 


BOTTJMiite. 


came on a vessel containing three crystallized 
specimens of bournonite, the triple sulphuret 


of copper, antimony, and lead, and the only trace hitherto dis¬ 


covered of its existence in these hills (1826). Copper pyrites 
also exist near Ganai and Phadiali in Patti Athgaon in pargana 
Gangoli; at Bujiil and Rathayatin Patti Bel in a matrix of steatite 


and feldspar ; and at Tamba kan in Patti Gangoli in a matrix of tal- 
cose rocks. There are small mines in Patti Giwar, at Chin ka Kdli, 
Beler, Sor, and at Kemakhet, on the east bank of the Ladhiya river 
in Kali Kumaon. 


The copper mines of British Garhwal are more extensive and 

Copper mines of GarLwal. always borne a higher reputation than 

those of Kumaon. The principal are situ- 
at Dhanpur and Dhobri in pargana Dewalgarh. These mines 
yielded a considerable outturn in former times, but of late years 
operations have not been so vigorously carried on, owing to the 
mtecacy of the workings, and the idea prevailing among the miners 
mat very itfele ore remains in the mines. 

Tlie Dfampir mine is situated on the north side of a high and 
Btanpnr miae. precipitons range in compact dolomite.^ The 


copper pyntes and ffrey 
or vitreous copper ores, vvith the red oxide and green carbonate in 

^re found in a 

to feet wide, which runs nearly north and south, 
^ i^erhes east about one foot in the fathom. It is divided hy a 
M of potetone or indurated talc, which runs through the copper 
fo^hon longitudinaUy, conforming to the strain andWing a lith 

^-2 *54 ; Eeckend^s^'^l^rt Sly 4ri^’ J. A. S., 

Hussioaer, lOtli Jaauaiy, 1826. ^ ^ 471 ; Captain Herbert to Com- 
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or flakan on the western side. The seams of ore are sometimes one 
foot in thickness^ but seldom more than one inch. In his report on 
Dhanpur, in 1816, Mr. Traill declared that these mines were inca¬ 
pable of much improvement,, and that the ore produced was not rich. 
The lease of the mines, including the twenty-two villages attached to 
supply the requisite labour and grow grain for the miners, was fixed 
at Rs* 1,850 a year* Up to 1829 there was httle improvement, as 
the lessees were too poor to undertake the cleaning out of the mines, 
and no capitalist would venture to take them.^ In 1838, the best 
seam or vein seen by Mr. Wilkin was not more than half an inch 
thick, and in 1841 the best lode worked was about two inches. The 
veins are very close together, and being softer than the matrix, the 
ore used to be first removed,, and then the miners burned the rock 
with wood and threw water on it to facilitate removal. The red 
dolomite is of such a consistence as to seldom require props for its 
support, thus enabling the miners to dispense with wooden frame¬ 
work and to work all the year round, while the situation of the mine 
on the top of a hill admits of adits for drainage. The interior 
consists of a network of chambers from end to end. 

The Dhobri mine is situated on the south side of the Dhanpur 

range in very nearly the same kind of rock 
niiobri mine. , . , . . i . 

as the Uhanpnr mine, but m this mine most 

of the veins are horizontal, running along the side of the hill. At 
the surface they are very small, containing oxide of iron and green 
stains of copper, and occasionally copper pyrites. The present 
working mine is not extended very far from the outside of the pre¬ 
cipice or surface, the ores being much the same near the surface as 
at a distance from it. When the miners find their passages grow¬ 
ing long and tedious they begin outside on a new vein. There are 
several old mines west of the Dhobri village ; one of them is very 
extensive, and the ores seem to have been most abundant when the 
horizontal vein was crossed by perpendicular ores ; but the whole of 
the horizontal vein has been taken away. The most western of these 
veins is said to have been very rich, but it fell in about the time the 
Gorkhalis entered the province, and has not been opened since. The 
ores of these mines are principally copper pyrites, containing 25 per 
cent, of copper. There is water for machinery about a mile and a 
^ To Government, dated 14tli February, 1829. 
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half below the mine, and wood for all purposes near that place. 
There is another mine on this i-ange at Maulgiri, said to be in the 
same rock as the Dhobri mine. There are other mines of both 


copper and iron in Dhanpur, but few of them are worked, and they 
are for the most part of little value. The mines were leased in 
1872 to a European, but even then western intelligence and energy 
could not make them a remunerative investment. There is a copper 
mine in Patti Lobha at Agar Sera^ in the face of a precipice on the 
right bant of the Biimganga river which was leased in 1872 for three 
rupees. The lessee, however, makes little profit, as the shafts have 
been sunk so deep that men are afiraid to enter them, and the rock is 
too hard to allow of fresh shafts being driven, unless at great expense. 

The Pokhri copper mines early attracted the attention of the 

The PotM mines. GoYemment of ihe country. For many 

years they had been worked by the Garhwdl 
Rajas, and subsequently by the Gorkh41is. They consist of several 
separate mines ; that known as the Chaumattiya is situated in talc 

Chanmattiyamine. dolomitic limestone. The 

lode after crossing the ridge east of the mine 
enters a very compact basin, in -which is situated the Duined mine. 
This has not been worked much, owing to the softness of the 
talc and the abundance of water, but it is said to have a good 
lode in one part of it. The lode then crosses the hill near Deothdn 
a small vil%e above the mine, and is found near Gdgli and 
Kesw^ where some ores have been extracted, but have never 
proved very profitable in working.* 


The B^a’s nnne is situated about 450 yards north of the Ohan- 
Baja’amina mattiya mine in common dolomite which 

fi.fl, j s'^^ist. A shaft of 70 

other .dM. we“ T 

1 -airod veers T’ fell together, shoot one 

which h»v 6 now Mien L S? “H of 

e d.y, yieUing 25 p,. ^ ^ 

Eecteu?y=rfiaiiirf.XIvri 71 . ® a. 8. b 4 u, ill., 454, Tud 
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by the Raja^ and the remainder was left to the miners, who had also 
grants of land free of revenue. The experiments of Mr. Wilkin 
already noticed were confined to these two mines and a new 
mine which he opened close by. In the new mine the lode was 
Y 0 i*y promising and yielded good specunens of ores near the surface, 
but at a depth of fifteen fathoms it became poor, and was consequent¬ 
ly abandoned. During the time the experiment lasted the expen¬ 
diture on the Chaumattiya mine amounted to Es. 2,847, and the 
return in copper to Es. 231, besides about three to four hundred 
rupees worth of ore. Es. 347 were expended on the Eaja’s mine, 
and the experiment was then abandoned, and the new mine 
cost Es. 246 before the operations w^ere closed. The entire net 
cost of the undertaking when operations ceased was for labour, in 
working the mines, less sale proceeds of copper, Es. 2,585, and for 
European superintendence Es. 4,800, or a total of Es. 7,385. These 
mines were then leased to a native contractor for Es. 500 a year. 

In addition to the three mines mentioned above there are several 
others in the vicinity of Pokhri, some of which were worked by 
the former rulers, and some again have never been opened. Mr. 
Wilkin noticed the principal mines, and described them as follows:— 

The Nota mine is situated about two and a half miles north-west 
^ ^ . of the Pokhri mines in talc, which rests on 

dolomitic limestone. The lode is a bed of 
yellow or buff-coloured talc, about four feet wide, dipping north¬ 
west at 50° ; it rests immediately on the dolomite limestone, and 
has a sulphuric effervescence on the surface. This mine is said to 
have been rich ; it is situated on the western side of an extensive 
basin or valley, on the eastern side of which ores have been turned 
up by the plough, but no mine has been worked. This is an extensive 
field for mining, as the lode may be productive throughout the basin 
or valley. There is wood and water for all purposes near this mine. 

The Thala mine is situated about a mile north-west of the Nota 
_ . mine, probably on the same lode, in an ex- 

tensive plain or comparatively level surface. 
It was first worked in 1810, and again in 1825, but there being no 
good facility for adits, the water prevented its being worked to any 
considerable depth. The miners who worked it state the ores to be 
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copper pyrites disseminated in a lode of two feet wide, one-fifth of 
which wi metalliferous. There is plenty of wood for all purposes 
in the neighbourhood of this mine. 

The Danda mine is situated on the hill, about 500 yards above 
the Thala mine, in chlorite slate and talc, 
Danda mine. which on the north-western side comes in 

contact with common dolomite. This mine -has been worked to a 
considerable extent, and is said to have yielded Es. 52,000*profit in 
one year. The ores are of good quality, and found in three or four 
different beds or holes which dip into the hiU at an angle of 30°^. 
The chlorite slate in which the beds of talc and ores are found is so 
hard as to stand without timber ; it also contaius finely disseminated 
copper in small quantity. The lodes run into a fine fall or basin 
westward, in which Mr. Wilkin thought they would be found pro¬ 
ductive. There is abundance of wood near this mine, but no wmter 
for machinery nearer than the Thala mine. 


The Talapungla mine is situated about a mile north-east of the 


Talapiingla mine. 


Danda mine in talc, which rests on dolomitic 
limestone. The strata in which the ores are 


found is about six fathoms wide, dipping south-west at various 
angles. The bed is extensive, hut the ores are scarce ; however, 
this might improve at a distance from the surface. Ores have been 
found in a precipice, east of this mine, near the village of Bangtal, 
hut at present the outcrop is covered with rubbish ; it is in the tal- 
oose formation, and has good facilities for working. 


The Kharna mine is situated in the ravine below Bangtdl, near 

KfearmmiBe junction with the Nagal river in talc ; it 

was discovered by the water of the ravine 
washing away the strata, and leaving a quantity of ores exposed to 
view ; these ores were taken away by the Pokhri miners and the 
mine was worked five or six fathoms under the surface, beyond which 


they were prevented from going by the water. They say that the lode 
at the bottom of the mine for two fathoms in length is one foot wide, of 
solid copper pyrites. Of late years nothing has been done at this mine 
beyond washing among the surface layer, which contains a small 


quantity of copper pyrites. There is plenty of wood in the neighbour¬ 
hood of this mine and water for machinery, but no facility for adits. 
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Mr. Beckett has described the mode of mining and preparing the 
of the Agar Sera^ mine from which the following account has been 
extracted. The gangue consists of white and yellow quartz much 
encrusted wdth green carbonate of copper, and is so difficult to work 
that not more than 40 to 601b. of ore can be excavated by one man 
in a day. The workings are dry and the lode has a dip of about 30° 
below the horizon with a north-westerly direction. The ore is 
pounded and moistened with water and receives an admixture of five 
parts in six of limestone as a flux. The charge, consisting of about 
61b. of unmixed ore, takes about half an hour to melt and is placed 
from time to time in handfuls on the furnace, and covered with oak 
charcoal which is occasionally moistened with water. "When the 
fire falls in after the last supply of ore, the charge is ready to be 
taken out. The door of the furnace is then taken away and the 
remains of the fire being raked out, there appears at the bottom a 
melted mass which, after being stirred about a minute or two to allow 
the heavier particles to settle down, is sprinkled with water to harden 
the surface. Three or four of these charges being taken away, the 
melted copper is found at the bottom in a small mass weighing 
about 2| ounces, for which twelve pounds of charcoal have been used. 
Thus from every 100 parts of ore about 2^g-ths parts of copper are 
procured, having consumed 200 parts of charcoal or, in other words, 
1371b. of charcoal are required for the production of a little over 
two pounds of pure copper, which sells at about one rupee a pound. 

The iron ores found in Kumaon all belong to either of two varie- 

^ . ties, the rhombohedral or the prismatic. The 

Ii'on mines. p . n • 

first is a peroxide of iron containing in its 

best defined type 70 per cent, of iron and 30 per cent, of oxygen. 

The workable ore, however, often contains earthy impurities wliich 

reduce the proportion so low as 50 per cent, of metal. This is the 

common species. A variety of this, known as red hfUTnatitc, also 

occurs in many places, and frequently contains small grains of 

specular iron ore of a highly splendent lustre. At Ramgarh it 

passes into the variety known as scaly iron ore, consisting of loosely 

cohering glimmering particles of a steel-grey or iron-black colour, 

strongly soiling and feeling unctuous to the touch. Captain Herbert 

^ See Sel. Rec., N.-W, P., III., N.S. p. 34, and Glean, in Science, I., 230 ; As. 
Res. XVHI, (1), 227 (Herbert) ;^Traill and Batten, Statistics of Kumaon, Agra, 
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considers these beds connected with those at Dhaniya Kot on the 
Kosi- Both yield very good iron. The prismatic species or hydrated 
peroxide is only known to occnr in the Chaugarkha pargana. 

The following are the principal iron mines in Kumaon. In Patti 

Agar of the Pdmgarh pargana, as noted, the 
Kumaon mines. • ^ i i 

non IS of the species known as scaly, some¬ 
what laminated in structure, slightly micaceous, and influencing the 
magnetic needle. The names of the principal mines are the Liisgani, 
Nathiia Kin, GuUa and Satbiinga mines, the last of which has a rich 
hsemaiite. In Patti Pamgarh, also, there are several mines that are 
largely worked- For the first 18 years of British rule these mines 
were leased to the headman of the Agaris at a nominal rent,^ which 
up to 1826 included all the iron mines in Kumaon. In 1833 the min¬ 
ing industry in Eimgarh received its first check in the emigration 
of flie miners to Khetsari in Pali, and has never since recovered its 
early importance. In the Chaugarkha pargana, the ore of the 
Mnniya mine in Patti Lakhanpar is of the prismatic species. It is 
of two varieties, the ochry and compact. The former sometimes 
contains octahedral crystals and magnetic iron ore, and in the 
neighbourhood of the mine on the summit of a small hill there occur 
rolled pieces consisting of grains of quartz and small octahedral crys¬ 
tals of this mineral cemented together. These pieces are magnets, 
and have each two poles. The ores, too, contain manganese in notable 
proportion, and would consequently afford a very good steel ; 
& it is to the alloy of this metal that the superiority of the steel 
n^iufactered from brown ore is attributed. In Patti D4run there 
te mii^ at Digarhia and Jhiratoli of the same nature ; in Rangor 
PaHiat Jalai and Digarhia ; in Patti Kharahi at Lob. A specimen 
of hron ore brought from the neighbourhood of Milam, called by the 
naMv^ of Malla Juh4r ^hdd^nga," seems a crystalline variety 
of red hematite. It is used there for a red dye, the colour being 
extimcled by rubbing the stone on a hard surface while wet. 

The min^ of Patti Giwar in pargana P41i are found at Chiteli, 
mwm jxmm. Siranli, Khetsari, Simalkhet, Gndi, Bailgaon, 

^ Bonigarh, and close by at Mehalchanri and 

ilwara. The valley in which the iron is produced runs nearly 
Borland south, and extends from Dwarahdt on the south to Pandda 
* To GoTenunent, 24tli 1)6061111361, 1833. 
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Klial on the north. It is formed by the rivers Kotlar and Khetsarij 
both flowing into the Ramganga^ the bed of the former being about 
nine miles long, and that of the latter six miles. The ores lie on the 
east side of the valley and occur along a range of hills about thirteen 
miles in extent The Simalkhet mine^ is the largest, and has four 
entrances penetrating upwards of 350 feet into the mountain. The 
ores here consist of red hasmatite of a good quality in a gangiie of 
clay slate branching in every direction and at all angles. The lodes 
range from 3' to 18' in width and 2^' to 15' in height, the average 
being from 3' to 5' by 4' to 6'. There is no water, and the sur¬ 
rounding rock is compact, requiring few supports. 

In Sayalgarh of pargana Kotauli there is some iron ore not at 
present worked. At Manglalekh in Talk Rao the ore is much 
esteemed for its quality, and is raised in some quantity- At Dehchauri, 
RcimgaTh, and Khurpa Tal the mines are in the hands of the Kumaon 
Iron Works Company- TheXugthan mine is in Malla Katyur, and 
there is another in Baraon Patti in pargana Gangoli. The burrows at 
Khairna are now unworked, likewise those at Simalkha and Uchakot. 

In the Garhw^l district the iron mines in Patti Painkhanda 

exhibit specimens of granular iron pyrites 
Garliwal iron mines. . i i i t . . « , , . , 

imbedded in vems oi quartz which occur 

in a dark-greyish talcose schist. They are apparently not very 
rich in ore. In Patti Sili Chandpur the Rajbunga mine gives 
a rich hgematite which is slightly attracted by the needle, and is 
still worked. The Khush mine in the same patti gives a mica¬ 
ceous ore, scaling off easily and showing minute crystals resemb¬ 
ling garnets on the edges of some specimens. The adjacent 
beds seem to be chloritic schists; this ore affects the needle. 
In Taili Chandpur magnetic ore is found with liminatite, and 
a specimen from Patti Talli Kalipliat resembles specular iron ore. 

Specimens from the Biikhanda mine in Patti Bichhla Nslg- 

. pur are also of a micaceous nature, and 

Kagpur mines. . ^ 

seem to contain in parts minute crystals of 

quartz and pju'ites, otherwise they much resemble grapbite, and 
soil the fingers when touched. They do not influence the com¬ 
pass needle. The Jakhtoli mine in the same patti give an ore which 
* III., Sel. Rec., N.-W. P., 23. 
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is probably a clay ironstone. It is of a light coffee colour and of 
little specific graTity. The Gilet mine close by gives an ore of a 
quality. In Malla mgpur the ore is probably hsematite. 
A veiff^f iron pyrites runs along the Alaknanda in this patti near the 
Tillage of Hath. The people call them ‘ sona U jpatliar,' or gold stone, 
and sell them to the pilgrims to Badrinath at high rates. The stones, in 
the form of powder, are used as an orpiment, and the stone itself as a 
flint, A specimen from H4gpur itself is probably a carbonate of iron. 

The Mok mine in Patti Malli Basanli yields an ore of which 
Dasadi andBachhaa- Specimens appear to be magnetic, rich in 
metal, black in colour and crystalline, and 
laminated in stracture. It possesses highly magnetic properties. 
The Oharhang mine in the same locality is of a similar chamcter, 
very rich in iron, and, according to Mr. Lawder, exhibits its polarity 
in. ihe direction of the planes of lamination. The Diingara mine in 
Patti Bachhansyiin gives specimens which may possibly be an earthy 
hydrated oxide of iron. Its colour varies from ochry to dusky black, 
streak the same. It is of little specific gravity, the clay seemingly 
predominating. The iron of Bachhansyiin, however, has a wide 
reputation for hardness and toughness. Sledge-hammers (gan) made 
from it have been found to last out those of the best English metal. 

The ore of Pipali mine in Patti Iriya Kot is probably a 
, . ^ ^ hydrous form of sesqui-oxide of iron, the 

clay largely predominating. The Danda 
Tel mine in the sanie patti seems to give an argillaceous variety 
of brown h^mafite. Lohba affords a rich hsematite, raised in large 
The Ghalya mine in Patti Painiin gives a hard and 
hrilie ore jK^^ing Ihe iron-black colour and metallic lustre of 
magnetic iron, hut specimens of it failed to affect the compass needle 
in the manner characteristic of that ore. It may possibly on 
anrfysis he found to contain manganese. 

Hie deposits of lead are fairly numerous. The ore is found at 
' T4chhira in pargana Dhanpur mixed with 

n littie silver. A large mine also existed 
at Ghirti iu the snowy range between Milam and Niti, but this 
^ lately been closed by a landslip. The mines at BaJum and 
Banskum on the hanks of the Gori river and at Baidli Baghir 
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arc Tinworlvcd. TIig or© is galcna-j and. tli6 matrix is silcXj witli 
varying proportions of feldspar and calcspar. The Nagpur mine 
is a fair onoj but somewhat inaccessible. Near the Graul mine in 
Patti Khardhi and at Sor G-urang copper mines there ^re depo¬ 
sits of lead ore. The former is a galena traversing a silicious 
limestone, but neither are regularly worked. When the villagers 
require lead they burn the rock, and the lead, more or less sul¬ 
phuretted, trickles from the crevices. A large nodule of lead, the 
size of an eighteen-pound shot, was found in Patti Maundarsyiin, 
on the banks of the Nayar river. It consisted of pure galena, but 
though search was made no more could be discovered. In Jaunsar 
there are mines at Maiyar and Borela on the left bank of the Tons 
river and at Aiyar on the right bank. At Maiy4r and Aiy4r the 
matrix is clay slate, and at Borela, limestone supposed to be a bed 
in the clay slate.^ The revenue from these mines is now nominal. 

Yellow arsenic, known as hamtdl, is found in the northern parts 
of Kumaon, near Miinsyiri. A small portion 
is brought down every year by the Bhotiyas 
for sale at the Bageswar fair in January. 

Indications of lignite appear near Ranib4gh close to Haldw4ni, 
the Barakheri pass near Bhamauri, and in 
the streams of the sub-Him41aya near Najib- 
abad in the Bijnor district. They do not give promise of any 
workable fuel, and, judging from the experience obtained in other 
parts of the hills, it is questionable whether any lignite deposits 
will ever be discovered of such extent and quality as to repay the 
expense of mining them. An analysis of a specimen of the 
Ranibagh lignite gave carbon 60*0, volatile mjitter 36’4, ash 3*1). 
The percentage of ash, however, contrasts favourably with Bengal 
coal.^ Traces of a true peat are found at Bhim TaL In 1833 
Mr. E. Eavenshaw reported^ the existence of coal in the bed of the 
Dhela river near Laldhang in Garhwal, where it occurred in thin 
seams varying from one inch to four inches broad. Similar traces 
were discovered in the beds of the Ohala and Phika streams, but 
none of any commercial value. The specimens received in Calcutta 
were nearly all of the same character, strongly impregnated with 

1 Gleanings in Science, I., 230. * As. Res., XVI., 387,397. ® J A. S. 

Ben., II., 264. 
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snlpliwet of iron whicli forms their fihreS; streaking some of them 
and passes into thick masses of pyrites, decomposing in others. A 
clean Inmp had a specific gravity of 1'968 in consequence, and the 
residual ash was principally iron oxide.’’ 


Graphite'^ (plumbago) crops out at the Kalimatiya hill to the 
north of Almora and on the spur of Banini 
GrapMte. facing Almora on the Lohughat road. 

In 1850, specimens were sent to England and subjected to exami¬ 
nation, when it was found that it could be made serviceable as 
graphite. Excavations were also made by Major Drummond at 
Garjoli near Balti, and Palsimi, about three miles from Balti and the 
same eastward of Almora. The following is the report of Mr. Rose, 
the mineralogist who tested the specimens sent from Almora :— 
“ Graphite is applied to several purposes. When very fine, compact, 
and of a sufficient cohesion, it is cut up for drawing-pencils. When 
the texture is loose, or it is otherwise of inferior quality, it is ground 
down and deprived of foreign substances by washing, as ores of 
metals are prepared for smelting. The powder thus purified is then 
used for various purposes, such as crucibles (being refractory or 
infusible by heat) for burning iron, and reducing the friction of 
machinery. A new method is now adopted for making artificial 
pencils, which are scarcely if at all inferior to those sawn out of the 
finest blocks- The dust of such fine material as your specimens 
Nos. 4, 8, and particularly No. 10, properly prepared, is subjected 
to vast hydraulic pressure (several hundred tons), and thus acquires 
the compactness and solidity necessary for the best purposes. The 
best kinds of graphite may be known by a pale lead-blue colour, 
high lustre, unctuosity, and inferior specific gravity. The first nine 
st>ecimens will answer for pencils, most of them sufficiently pure 
and compact to he divided for that purpose. All the varieties sent 
may he used, even No. 13, though connected with much matrix, as 
it can be deprived of this by grinding and washing. All the 
varieties of this substance must continue in demand and bring 
iremunerative prices if the expense of mining and conveyance should 
not be too great.” It is also found in Patti Lohba of Garhwal on 
the Karnprayag road, and is there used as a dye. 

Science, IIL,280;, J. A. S., XXIV., 203 ; In. Rec. 
(B. D.), XVIL, 58 ; Eec., N.-W. P,, 111., N. S., 371. » > 
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Snlplmr is found both in Kumaon and G-arhwal. In the former 
district it occurs in the tract called Miin- 
Sulplmr. sjari, and mechanically mixed with carbonate 

of lime in the beds of the Ramganga and Ganjiya rivers. It is 
also found as green sulphate of iron^ and could be obtained in any 
(quantity from the iron pyrites of the copper mines. There are also 
some sulphureous springs, as those at Naini Tal, Nargoli, and 
Kathgodam. There are two sulphur springs in Garhwal: the first 
lies close to the snowy range to the north-east of the temple of 
Madh Maheswar in pargana hTagpur; the other is on the left bank 
of the Biri river, two miles above its junction with the Alaknanda. 
The water of this last is so very strongly impregnated that its 
existence can be discovered by the smell long before arriving at the 
spring itself. Neither are made use of anyway. Sulphur is also found 
in the galleries of the lead mines at Maiyar on the Tons in Jaunsar. 

Borax or tincal, a native saline compound of boracic acid and 
soda. The borax and salt fields of Gnari or 

Borax, 

Hundes, Ihd-lliaka or Ihdli-lhdka, lie to the 
north of Bongbwa Tal, across mountains that round the north-east 
side of the valley of the Shajan river, parallel to the Gangri range, 
and in the eastern part of the Zjang of Rohtoh (Rudukh) and at the 
Ghapakani lake. The two salts are obtained from different spots in 
the same vicinity, and are both worked in the same way by lixivia- 
tion from the earth taken from the surface of the ground in which 
the salts are developed by natural efflorescence. These salt fields 
are open to all who choose to adventure their labour in them on 
payment of one-tenth of the produce to the Lhassa Government, who 
have an excise establishment on the spot.^ The borax is collected 
from June to September and sold at the different fairs—Ganpa, 
Gartoh, Sibilara, Chajna, Taklakhar, Dabakhar. It is brought 
down by the Bhotiya traders and purchased by the merchants 
of Ramnagar, where it is refined. The process is as follows :—The 
borax is pounded and placed in shallow tubes, and then covered 
with water to the extent of a few inches ; to this is added a solution 
of about two pounds of lime dissolved in two parts of water, for 
every ten maunds (820 pounds) of borax, and the whole mass is 
well stirred every six hours. Next day it is drained on sieves or 
i Strachej: J. A. S. Ben., XVII. (2), 67. 
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clothj and after this is again dissolved in 2| times its weight of 
boiling water, and about sixteen pounds of lime added for the 
above quantify* It is then filtered, evaporation takes place, and 
subsequently it is crystallized in funnel-shaped vessels, usually of 
kama, an alloy of copper and zinc or lead. The loss in weight is 
about 20 per cent. Borax is used in medicine and the arts. Dry 
borax acts on the metallic oxides at a high temperature, melting 
md vitrifying them into beautiful coloured glasses. It is also used 
as a flux for soldering in goldsmith’s work and as a varnish combined 
with sheU«-lac. Its principal use is, however, in the manufacture of 
coloured glass, enamel, and glazed substances.^ 

Gypsum is found in pargana Chhakhdta. Perhaps the best bed 
near the Nihal bridge on the road between 
KaMdhflngi and Naini Tdl. In 1850 the late 
Mr.Tregear,of the Bareilly College, made some very good plaster of 
Paris from it, which might be found useful in external plastering, as it 
has the property of expanding on cooling. Gypsum is found in Garh- 
w41, on the banks of the Alaknanda near Panai and Nagrasu. There 
is also a dark-green variety which the people sometimes make 
into saucers and bowls.^ Captain P. T. Cautley noticed® the 
occmrence of gypsum at Sansardhara and Salkot near Dehra and 
described its appearance and origin, which was further discussed by 

fke Eev. K Everest, but these papers have now little practical 
value.^ 


Awidte saponaeeoTis stone resembling and used for the same 
Soapstoije. piirpcrae as pipeclay is produced in many 

places. In Grarhw^l various vessels are 
turned from it, which when polished have the appearance of marble. 
They retain Uqnid, but being extremely brittle are little used. 

Ash^tos has lately been discovered in a hill to the north of 
and at a short distance from Ukhimath in 
TK. t -X • i . Garhwa. It is said to be of very good 
q _ ty, Wt It K fem far iolaad to be profitably worked. The people 
^ It medicm^ly for dressing wounds and burns, and as a wick for 
od^mps, but xt nuy yet be turned to a profitable account as 
a i^kmg for steam-joints and the like. 

‘ uui, m, 
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Silajif or Salajitj a native sulphate of aluminaj is found both 
in Kumaon^ Nepal and parganas Pain- 
khanda and NAgpur in Garhwdl. It is much 
sought after and used as a dressing for wounds. It occurs in small 
light lumps, colour brownish white, externally anhydrous, internally 
semi-crystalline, fracture slightly fibrous, with a lustre resembling 
asbestos, porous, containing small cavities lined with scarcely percep¬ 
tible needle-like crystals, adheres a little to the tongue. Taste acidu¬ 
lous saline, soluble in twice its weight of distilled water, friable. 
Mr. Stevenson’s analysis^ gives as its component parts : sulphate of 
alumina, 95 ; peroxide of iron, 3 ; insoluble matter (silex), 1, and 
loss, 1. This analysis would appear to point to a specimen of great¬ 
er purity than those commonly met with in the bazars which, as 
a rule, have seldom more than 66 per cent, of sulphate of alumina. 
The lumps generally have an admixture of red sand and frequently 
portions of micaceous stone are found embedded in them. Some 
of them have the smooth surfaces of stalactites and are not unlike 
those deposits. All are readily soluble in water, and when touch¬ 
ed with the tongue give the taste of common alum- Dr. Camp¬ 
bell has described^ the Nepalese trade in Salajit. 

Limestone is found all over the division, both in immense 


Limestone. masses exhibiting various shades of colour 

and structure, and as local tufa deposits. 
There are three distinct ranges of limestone hills in Garhw41 : the 
first north of the Alaknanda in Ndgpur, the second running from 
Lohba Patti to the Pindar, and again to the Alaknanda in Patti 
Bachhansyiin, and the third running parallel to the plains and 
south of the Nayar river. There are also small patches of limestone 
scattered throughout the district, hut not in such large quantities 
as in the abovementioned ranges. Lime is manufactured at Naini 
Tal,at Jyuli in the Kharahi range, half-way between Bdgeswar and 
Almora,^ at Ohiteli, north of Dwarahdt, at Simalkha, Baitdlghdt, 
and Dhikuli for Ranikhet, and on the new cart-road to Rdmnagar. 
Lime is also made in Borarau, Sor, Sira, Dhyanirao, and ChardL 
Two kinds of limestone are used in the Tardi district, the one being 
obtained from the quarries at the foot of the Kumaon hills, which 
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give by far the best kind of lime ; the other is the tufa deposit 
obtained in the small nalas of the tract itself; this latter kind^ how¬ 
ever, is of a very inferior quality. Firsb-class limestone costs at 
the quarries five to eight rupees per 100 inaunds ; the tax levied 
by the Forest Department is eight rupees on that amount, and 
cartage may be averaged at half a rupee per mile for 100 maunds. 
Thus the stone is landed at most points in the district for 30 rupees 
per 100 maunds, and including the expense of burning, a maund 
of lime costs 10 to 12 annas. This lime will bear two or three poi*- 
tiom of pounded brick or sutH, Second-class lime ready for use 
now costs 25 rupees, and delivered in IsTaini T41, 50-100 rupees 
per 100 maunds ; it will, however, only bear a proportion of one 
part of pounded brick to two parts of lime. 

Good building stone can be procured in most parts of the 

Bunding stone. fine-grained, evenly-bed¬ 

ded quartzites and mica-schist form the hill 
itself, and supply material not to be excelled for durability and 
faeilify of dressing. Mica-schist seems to form the principal beds 
for some distance to the east and west of Almora, reaching to Dwt'i- 
rahat and Masi on the west, Pdli, Eanikhet, Si'yahi Devi, Dol, and 
towards Kali Kumaun to the east, and also in the formation of tho 
Jageswar and Binsar ranges to the norih. At Maini Tal the stones 
used are limestone and clay schist. At Esinikhet a pale-coloured 
gneiss forms both a handsome and a lasting building stone having 
the property of hardening by exposure. Sandstone is abundantly 
found in fte lower hills. Gneiss and chlorite-schists are used fre¬ 
quency as building stones in the district. In the Bhiibar split 
bonders are found to answer the purpose of bricks. The Tardi is tho 

onfyporSon of the Kumaon division where bricks are extens-vely 
used^forbuddmg purposes. Nine-inch bricks cost about Es. 750 

fr is sometimes 

from the foot of the hiUs for the better kind of work, hut 
wmg to the great expense is, so far as possible, dispensed with. 

At Chiteii near Dwdrahat there are roofing-slate quarries, now 

Eoofing date. unworked; also at Dhdri in the Bel Patti of 

Naini Tal Tn T Borarao Patti, Suit Patti, and at 

>U6 slate is proour- 

aMa,«ties, tat t. be „aoh ft. cMteli IZTy 
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Alum, known as plntkciA^ is found in clifF(‘rent parts of tho pro¬ 
vince, and in abundance in the aluminous 
shales near Jak village, on the road from 
Naini Till to Khairna and as an efflorescence on the micaceous schist 
in the bed of the Kosi below Almora. The shales contain minute 
particles of pyrites disseminated throughout their mass, which on 
becoming decomposed promote the formation of alum and the lixivia- 
tion produced by water leaves an encrustation of alum on the rock. A 
dark-coloured talc calledexported to the plains and used as a 
tonic and febrifuge in medicine. In the neighbourhood ofKotgaonand 
Giwarsiu near Paori in Garhwal a bitmnen or mineral resin is found. 

There is no doubt but that in both quantity and quality the 
metalliferous deposits in this division are good, but the absence 
of coal and the competition of sea-borne metal have hitherto ren¬ 
dered mining an unproductive speculation, nor does there seem 
any probability of it attaining any important position among the 
industries of the province, 
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LisT^ OF THE Plants op Gabhwa'l, Jaunsa'k-Ba'wak and 
THE Dehra 


The tract of country of which the vegetation is to be considered 
in the following pages presents very varied conditions in respect of 
physical configuration, soil, and climate. Its boundaries are—on 
the west the river Tons, a tributary of the Jumna, and on the east 
Tract to which this list the Bhagirathi branch of the Ganges 5 on the 
north the snowy range of the Plimdlaya, 
and on the south the Siwalik range, 

The Siwaliks run parallel to the Himalaya, and are separated 
from the latter by the Dehra Diin, a flat valley having an elevation 
,,,, of from 1,800 to 2,250 feet above the level 

of the sea. The highest peaks of the Siwdliks 
do not rise much above 3,000 feet, and the majority are much 
lower, but their outline against the sky is jagged and picturesque in 
the extreme, and the part of them with which we have to deal is 
about seven miles wide. Their southern slopes are ploughed by the 
force of the south-western monsoon into numerous deep narrow val¬ 
leys, and the steeply scarped cliffs have a singularly bold beauty, to¬ 
tally different from anything to he seen in the outer parts of the Hima¬ 
laya behind them. On their northern aspect, the Siwaliks slope gently 
into the valley of the Diin, and the scenery, though heautiful, is 
tamer than on the southern side. -The rainfall on the range during the 
south-west monsoon is about 60 inches, but from the porous character 
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of the soil and the steepness of the slopes, "water drains off with extra¬ 
ordinary rapidity. The drainage passes away by innumerable 
channels, which, except for a few days in the year, are wide wastes 
of dry gravel and boulders. After each heavy shower these sud¬ 
denly become filled with rushing torrents, which subside as speedily 
as they rose. Except during the rainy season, the range is very 
dry, and water is so scarce as to make it almost uninhabitable. 


Sub-Siwalik tract. 


Where the Siwffiks merge into the plains on the southern side^ 
there are tracts of forest and grass equivalent to those covering the 
Bhabar and Tarai of the Himalaya in the 
districts where there is no SiwMik range. 
The vegetation of the sub-Siwalik belts is to a great extent but a 
reproduction jin miniature of that of the latter. The flora of the 
southern face of the Siwaliks comprises many plants of the plains^ 
with the addition of such species as Hypericum cemxmin and Cochlos- 
permum Gossi/pium. Perhaps the most striking tree found in the 
Siwaliks is the long-leaved pine (Finns louffifoUaJ, a Himalayan 
species, for which the Siwdliks form an outlying station. A largo 
proportion of the arboreal vegetation of the Siwaliks consists of 
species which occur both on the lower slopes of the Himixlaya and 
on the hilly districts of central and southern India, thus affording a 
good illustration of the wddth of distribution of Indian plants. As 
examples may be mentioned BmnhcLX malaharicnm^ Buchanania lati-^ 
jTelm, Spondias mangifera^ Boswellia serrata, Garuga pinnata^ Spatho- 
Idms FoxhurgMij' Albizzia stipulata^ Anogeissus latifoliay Ulmns 
ifdeginfolmj and others. Epiphytal orchids are absent, and ferns 
are but few in the Siwaliks. One labiate plant (Eremostachys 
mp&dm) is confined to one or two spots in the Siwaliks, and is ono 
of the best examples knovm to me in India of a truly local plant. 
Sal (Skorm robustn) of very stunted growth is abundant in the 
souihem sub-Siwalik tract and on -both sides of the ran^e, as also 
over the whole of the Diin. This tree is here near its western limit; 
a little way to the west of the Jumna it disappears altogether. 

The Debra Dfin is a charming valley. The Siwffiks on the 
south shut it in from the plains, and, until recently, not only most 
Delira Diin. effectually protected it from the hot winds 

in summer, but gave it a higher winter tern- 
pcratare tliaii the plains outside. The extensive and ruthless 
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clearances of the Siwalik forest of recent years are, however, believed 
(and apparently with good reason) to have caused an increase ot 
the summer temperature of the Diin. The soil of the Diin consists 
chiefly of sandstone ddbris washed down from the HimMaya. The 
drainage is excellent, especially near the base of the Him^llaya 
where the larger debris has been deposited, and the water level is 
everywhere far below the surface. The drainage water passes olf 
by the Asan into the river Jumna, and by the Son and Siiswa into 
the Ganges. The watershed of these streams runs across the valley 
in the line of the station of Dehra. The rainfall is about 80 inches, 
but, although only a small proportion of this total foils during any 
other than the rainy season, vegetation is kept wonderfully green 
during the whole year by the moisture prevalent in the atmosphere. 
Formerly the greater part of the Diin was covered by forest, of 
which the prevailing tree was sdl^ but of late years much of the 
forest has disappeared. A certain proportion of the cleared land 
has been devoted to village and some to tea cultivation, but much 
of it has been invaded by tall, coarse grasses useless alike to man 
and beast. Like the Siwaliks, the Diin is ravaged every hot season 
by fires from which the arboreal vegetation suffers to a dogreo 
which can only be appreciated by one who has lived in the forest. 
Unless these fires are checked with a high hand, the utter destruc¬ 
tion of all forest vegetation in the Diin is but a question of time. 
The flora of the Diin presents an interesting mixture of species com¬ 
mon on the plains outside, and of plants from the lower hills. No¬ 
table amongst the latter are the pretty little Gentiana pedicellata, 
and in the rains, here and there, Platysteynma violoides; wdiilst 
amongst shrubs and climbing plants Lespedeza^ Indigofem puhliella^ 
Jasminiim pubescens, and Combrehim decandmim are perhaps the 
most noteworthy. The dense canebrakes of the Tardi and Bhabar 
of the trans-Gangetic sub-Himalayan tract are represented in the 
Dun by a few patches of a single species (Calmmos RoijUanus), and 
this is not found westward of the Nalapani swamp, three miles from 
the station of Dehra. Epiphytal Sdtammem are unknown in the Diin : 
a few orchids, however, occur, the most prominent among which arc 
Aeiides qfine md odoraUim, Saccolahiuin Gharimlicimi^ and Obewnia 
iridifolia. Peperomia reflexa is found here and there on trees in damp 
spots, and there are some epiphytal ferns, such as Polypodimn lineare* 
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The remainder of the region under review consists of a large 
irregularly shaped tract of the Himalaya proper, narrowed at its 
southern limit, but expanding towards the 
HimaJayaii tract. snowy range, part of which it includes. 

The physical features of this area are so varied that it would be out 
of place to attempt to describe them here. It must suffice to remind 
the reader that, while the lower and outer ranges have a climate not 
very different from that of the plains of India, the higher peaks, 
rising as they do to 18,000 feet above the sea-level, are covered 
with perpetual snow. As regards vegetation, the tract may be 
divided into three zones: the mb-tropical covering the slopes of the 
lower and outer hills, and following the courses of the deep hot val¬ 
leys far into the interior of the range ; the iemperate covering the 
middle elevations ; and the arctic confined to the greater heights and 
bounded on the north by the snow line itself. The transition between 
these zones is gradual. In consequence mainly of its greater distance 
from the sea, the rainfall of the western Himalaya is much less than 
that of the eastern part of the chain. But not only does the climate 
steadily increase in dryness from east to west, but the rainfiill on 
the outer ranges is much heavier than in the interior. At Mussooree, 
for example, it amounts to about 80 inches, while at Harsil, in the 
northern end of the Bhagirathi valley, the rainy season is repre¬ 
sented by a short period of misty weather, and actual showers are 
but rare. Tlie intervening country has a rainfall graduated be¬ 
tween these two extremes. 


In ascending the Him^aya from the Diin to Mussooree, now 


C^i^eristic 
tlc® f mm tlie plaii® to 


specie meet the eye step by step. Among 
trees, SauMnia refusa^ Engelhardtia Cole- 
hrooTdana^ Rhododendron arboreimi^ and the 


Oaks are the most striking new forms. Finns longifolia^ already 
met with on the Siwaliks, becomes abundant. Berberries, various 


Bmhm&tms and other UrticacecBy Hamiltonia, Leptoderrms, various 
species of VSmmum, Clematis and Rosa at first mingle with, and 
finally replace, the snh-arboreal woody vegetation of the base of the 


hiEs. During the rains the change in vegetation, as one ascends, is 
even more striking. On steep banks and faces of rock by the road¬ 
side the eye is delighted by such charming species as Chh^Ua hifoUa, 
IMdgmomrpms aromaiwus and macrophgllnsy Platystemma violoidesj 
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Selaginella Jacquemontii^ Aiidrosace sa7mientosa and incisa^ Fragaria 
indiea, Sa&dfraga ligulata^ Argostemma scmnmtoBiim^ and Begonia 
picta. Ferns too abound both on the ground and on trees. A few 
epiphytal orchids, the Pepermnia already mentioned, and Renmsatia 
vivipara are found on the trees. But the epiphytal vegetation here 
is but poor aiid scanty when compared with that of the eastern 
Himalaya, thus illustrating in the most forcible way the comparative 
dryness of the atmosphere throughout the year. On these lower 
slopes a dwarf palm (Phcenijs acaulis) and a pretty little bamboo 
called riTigal (ArundinaHa falcata) are not unfrequent; a larger 
species of bamboo (Dendrocalamus st7ictus)^ which occurs in plenty, 
is common also in the Ddn and Siwaliks. 

At the level of Mussooree temperate forms begin to appear and 
the botanist revels in plants belonging to such familiar European 
genera as PamincidxhB^ Thalictrum^ Anemone, GeraniimUj Potentilla^ 
Rubus^ RuTneXj PedicidaHs, and Habenaria. Umbelliferous plants 
and Polygonaceoe are common, and terrestrial orchids of northern 
From Mussooree north- forms are not unfrequent during the rains. 

As the higher elevations are approached, the 
vegetation assumes the characteristic Alpine type. Astragali, 
Corydalis of different species, numerous CaryophyllecB, Saxifrages, 
SedumB^ Primroses, Gentians and Carices abound, and in the carpet 
of rich green grass are here and there studded the magnificent 
Aconites, Meconopsis and Pceonia emodL Prominent amongst the 
forest vegetation are the stately cedar, the rigid silver spruce and 
the graceful weeping pine. The twisted cypress towers aloft, and 
the solemn yew stretches out its sombre arms. Lichens, mosses and 
fungi abound, and algce are numerous in the streams. 

The following list of the flowering plants and ferns does not pro¬ 
fess to be complete. It contains only the names of species of which 
there are specimens in the Herbarium of the Calcutta Botanic Gar¬ 
den, or in my own collection. The former Herbarium ought to con¬ 
tain every species occurring within the British Empire in India. It 
has, however, been brought together principally by desultory 
private effort, and is consequently unequal and defective. As a 
rule, there are included in this list indigenous plants only ; the few 
others that occur are marked either as naturalized or inWodxmd* 
Certain plants which are believed to be natives, but which are 
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found only in cultivation, are marked as cultivated. For much 
assistance in revising this list I am indebted to Mr. W. Waterficdd, 

C. S. 


Natural Order 1.— Raniunculacece. 

Clematis Nepaulensis, DC. 

„ montana, Ham. 

„ barbellata, Edgw. 

„ grata, Wall. 

Gouriana, Koxb. 

„ puberula, Hf. & T. 

„ graTColens, LindL 
5 , orientalis. L, 

., Batans, Eoyle. 

acuminata, DC, 

„ connata, DC. 

„ Buchananiana, DC. 

Anemone vitifolia, Ham. 

„ obtnsiloba, Don. 

„ rnpestris, Wall. 

„ rivnlaris, Ham. 

„ polyantbeSj Don. 

„ naruissiflora. L. 

,, tetrasepala, Eoyle. 

„ elongata, Don. 

Thalictrum elegans, Wall. 

„ platycarpnm, Hf. & T. 

,, cvltmtam^ Wall. 

„ Chelidonii, Hf. & T. 

„ reniforme, Wall. 

„ pauciflorum, Eoyle. 

,j Tostellatum, Hf."& T. 

„ Punduanum, Wall. 

„ saniculseformej DO. 

„ Jaranicmn, BL 

„ foliolosilm, DC. 

„ minus, D. 

GaEiantbemum caebemirianum, Camb. 

Adonis a^valis, L. 

Bannncnliis aqnatiEs, L. 

„ liingna, L. 

„ pnlcbellns, C. A. Mey. 

„ lobatos, JacoLnem. 

„ byperborens, Eottb. 

„ affinis, Br. 

birteUns, Eoyle. 

„ sceleratns, L. 
yj diffnsns, DC. 

„ Iffitus, WalL 
„ pensylvanicus, L. 

„ arrensis, L. 

Chzygmpbis pcdypetala, Hf. & T. 

Caltba palnstris, L. 

Trollins acaniis, Lindl. 

Isopyram tbalictroides, L. 

„ grandiflonnn, Piscb. 

MgeHa satiTa, L. nutmralized, 

Aqnilegia vulgaris, L. 

Delpbinium denudatum, Wall. 

„ co&3*Tileum, Jacquem, 

„ elatum, L, 

,5 vestitmn, Wall. 


Natural Order 1.— JRammiculaoeoe-^ 
(concluded). 

Delpbinium Cashmirianum, Eoyle, 

„ Ajacis, L., introduced. 

Aconitum Lycoctoniim, L. 

,, palraatiim, Don. 

„ ferox, Wa?l. 

„ Napellus, L. 

„ heteropbyllum, Wall. 

Actaea spicata, L. 

Cimicifuga foetida, L. 

Pseonia emodi. Wall. 

Natural Order 2.— Magnoliaccoe. 

Micbelia Champaca, L., introduced. 
Scbizaudra granditlora, Hf. &; T. 

„ propinqua, Hf. & T. 

Natural Order 3.— Ammceoe, 

Miliusa velutina, Hf. «Sc T. 

Natural Order 4.— ^lenisj^ermacecx. 

Tinospora cordifolia, Miers, 

Cocculus laurifolius, DC. 

„ villosus, DC. 

Stephania elegans, Hf. & T. 

„ rotunda, Lour. 

Cissampelos Pareira, L. 

Natural Order ^.'^BerherUlem. 

Holbeoellia latifolia., Wall. 

Berberis nepalensis, Spreng. 

„ vulgaris, L. 

„ aristata, DC. 

„ Lycium, Eoyle. 

„ asiatica, Eoxb. 

Podophyllum emodi, Wall. 

Natural Order 6.— Nywplioiaceoe, 

Nelumbium speciosum, Willd., intro^ 
dueed. 

NymphsBa Lotus, L. 

Natural Order 7.— Papareraceoe. 

Papaver somniferum, L., cultwated. 

„ dubium, L. 

Argemone mexicana, L., naturalized. 
Meconopsis aculeata, Eoyle. 

„ robusta, Hf. & T. 
nepalensis, DC. 

Stylopborum lactucoides B. & Hf. 
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Oi'dfr 8, — Fumarkietcr. 

l)i centra Roylci. HI. T, 
scan (lens. tValp. 

Corydalis rutsefolia. Sil)th. 

caelieiniriana. Royle. 

„ critlmiiftdia, Rnyle, 
ele;?ans. Wall. 

,, Gi^vaniana, Wall, 

sibiiica, Pers. 

„ csrmita. Rnylc. 

clijerophylla. DC. 
meifolia, Wall, 
flabellata- Edgw. 

Fuinaria parviHora, Lanik. 

Kafumt Order 9. — Cruciferce, 

Kastiirtiani officinale. Hr. 

„ paliistre, DC. 

,, niontanum, Wall. 

Barbarea vulgaris. Hr. 

Arabis glabra, Craiitz. 

,, alpiiia, L. 

„ ainplexicaiilis, Edgw. 
Cardamine Mrsiita.. L. 

„ impatiens, L. 

,, macropliyla, Wilkl, 

Allyssum canescens, DC. 

Draba alpina, L. 

,, incana. L, 

,, lasiopliylla, Royle, 

,, fladnitzensis, Wulf. 

Sisymbrium nsollissimum, 0. A. Meyer. 
' „ bimalaicum, Hf. &; T. 

,5 Tlialianum, Gay & Monn. 

„ nipestre, Edgw. 

„ strictum. Hf. & T. 

,, Wallichii, Hf. & T. 

„ SopMa, li, 

,, Coluranje, Jacq. 

Alliaria, Scop. 

Eutrenia primuljefoliiim, Hf. & T. 
Erysimum liieraciifolium, L. 

„ altaicum, C. A. Meyer. 

,, Thomsoni, Hf. 

Bray a rosea, Bunge. 

Brassiea nigra, Koch. 

,, campestris, L. 
juncea, Hf. & T. 

Pruca sativa, Lamk. 

Cajisella Bursa-pastoris, Moench. 
Lepidiuni sativum, L, 

„ Draba, L. 

„ capitatum, Hf. <fc T. 

Megacarmea polyandra, Benth. 

Thlaspi arvense, L. 

,, alpestre, L. 

Iberidella Andersoni, Hf. &: T. 

Raphanus sativus, L., mdtimUd, 
Goldhachia laevigata, DC. 

Chorispora tenella, DC. 

Natural Order l0.~Ca2)j)arideGe. 
Cleome viscosa, L. 

Gjiiandropsis pentapbylla, DC. 


Nat'iiml Order 10.— Cap^^nridece —(^concld.) 

Mmrua arenaria, Hf. &: T, 

Capparis spinosa, L. 

„ liorrida, L. f. 

Orataeva religiosa, Forst. 

Pdatural Order H.'—Violacecs, 

Viola biflora, L. 

„ Patnniij DC. 

„ serpens, Wball, 

„ kunawarensis, Rojde. 
lonidium suffruticosum, Ging. 

Natural Order 12.— Bhrlnrm, 

Cochlospernium Gossy^nmn, DC. 
Flacourtia Ramontchi, L’Hcrit. 

„ sepiaria, Roxb. 

Xylosma longifolium, Clos. 

Natural Order 13.— Fittosxm'eas. 

Pittospoi’um floiibimdum, W. & N 
„ eriocarpum, Eoyle. 

Natural Order 14.— Polye/alem, 

Polygala tripliylla, Ham. 

„ cTotalarioides, Ham, 

„ abyssiniea, Fresen. 

,, leptalea, DC. 

„ persicarifefolia, DC, 

„ chinensis, L. 

„ sibirica, L. 

Salomonia cantoniensis, Lour. 

Nahtral Order 15.— Caryo^diylleos. 

Gypsophila cerastioides, Dom. 

Saponaria Vaccai'ia, L. 

Silene inflata, Sm. 

,, conoidea, L. 

„ Fatconeriana, Bentli, 

„ Griffithii, Boiss, 

„ gallica. L. 

„ Moorcroftiana, Wall. 

„ Webbiana, Wall. 

„ Stracheji, Edgw. 

Ciicubalus bacciferus, L. 

Lychnis apetala, L. 

„ brachypctala, TTort. Berol. 

,, multicaulis, Wall. 

„ inflata, Wall. 

„ indica, Bentli, var. flmbriata, 
Wall. 

,, nutans, Benth. 

,, j)iIosa, Edgw. 

Cerastium dalmricum, Fiseb. 

„ vnlgatnm, Tj. 

„ Tliomsoni, Iff. 

Stellaria crispata, Wall. 

„ paniculata, Edgw. 

„ semivestita, Edgw. 


39 
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Natural Order \~a.—CaryophyUea— 

(concluded). 

Stellaria aqiiatica-, ??cop. 

„ media. L. 

„ Webbiana, Wall. 

„ latifolia, IJcntb. 

„ longissima, Wall, 

saxatilis. Ham. 
glauca, With- 
flecumbens, Edg^v. 

Arcnaria foliopay Royle. 

festiicoidep. Bentli. 
serpyllifola. L. 

,, orbiculata, Royle. 

,, glandnligera, Rdgw. 

„ StTacheyi, Edg^\". 

„ bolosteoides. Edgvv. 

„ Bentbami, Edg^?v% 

Pfagina proeiimbenSj L. 

Si>ergula arvensis, L., \n fields. 

„ pcntandra, L., ditto. 

Brymaria cwdata, Willd. 

Polycarpaia corymbosa, Lamk. 

Natural Order IG.— Portulaecct. 

PortnLaca oleracea, L. 

Natui'al Order 17.— TaimruchieeB. 

Tamarix gallica, L. 

,, dioica, Roxb. 

Myricaria germanica, Desv. 
eleganSj Royle. 

Natural Order 18.— Elatinect. 

Bergia ammanmoides, Eoxb. 

NeAwrad Order 19,— ITypericineee. 

ofefiwinmy Roxb, 
n TOrdifolinm, CJbois, 

„ lysimaebioidefi. Wadi. 

,, patulnm, Tbnnb. 

„ |>erfomt a]m, L. 

„ elodeoides, Chois. 

„ nepanlensey Chois. 

N&iural Qrder ^.—'Terustraemiaceoe. 
Thmib. 

Actiniflia callcmy Lindl. 

Saaranp neiMiileiisis, DC. 

Camellia Tbea, Link. Tea^ introduced 

and mliirated. 

Emtural Order 21.— IHpterocarpem. 

Shorea robns'tay G«rtii., 


Natural Order 22.—’Nalvae(in, 

Malva verticillata, L. 

,y silvestris, L. 

,, rotundifolia, L. 

,, parviliora, L. 

Sida rhombifolia, L. 
cordifolia, L. 

Alnitilon polyandnim, Sclil. 

„ indienm, G. Don. 

„ gi*aveolcns, W. ck K. 

Urena lobata, L, 

„ repanda, Eoxb. 

Hibiscus Trionum. L. 

„ furcatus, Roxb. 

„ Solandra, L’Herit. 

„ ficnlneus, L. 

pungens, Roxl). 

„ Abelmoselins, L. 

,, cancellatus, Roxb. 

esculentns, L., naturnlized. 
Tliespesia Lampas, Dalz. & Gibs. 
Gossypinm hcrbaceum, L., introdueed, 
Kydia calycina, Roxb. 

Bombax malabaricnm, BO. 

Natural- Order 23 ,— Stevculiaccm. 

Sterculia villosa, Roxb- 
„ Roxburghii, Wall. 

,, fill gens, Wall. 

Helicteres Isom., L. 

Pterospermum acerifolium, Willd., rare-. 
Melochia corchorifolia, L. 

Waltheria americana, L. 

Abroma angusta, L, jprohably intro-- 
duced. 

Natural Oj'der 24 .— TiUace<si. 

Grewia oppositifolia, Roxb. 

„ vestita, Wall. 

„ tiliaefolia, Valil. 

„ asiatica, L. 

„ sapida, Roxb. 

j, scabrophylla, Roxb. 

„ polygama, Roxb. 

„ laevigata, Vahl. 

Corchorus fascicularis, Lamk. 

„ acntangulns, Lamk. 

Triiimfetta pilosa, Roth. 

„ rhomboidea, Jacq. 

„ annua, L. 

Natural O^'der 25 .— Lineet. 

Linum ‘avsitatissimum, L. 

„ mysorense, Heyne. 

ReinwaKltia trigyna, Planch. 

Natural Order ^eu-^MaljAghiaccm. 

Hiptage Machiblota, Gtertn. 
Aspidopterys Wallichii, Hf, 
n nutans^ Hf. 
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Natural Ordvr 27.— tjUaccm, 

Tribiilus terrestris, L. 

Natural Ordm' 28,— Geramacvm. 

Cfcniiiiiiai palustre, L. 

5, coliinum, M. Bieb. 

j, Wallicliianum, Sweet. 

„ nepalense, Sweet. 

„ polyantlies, Edgw, & Hf. 

5, rotundifolium, L. 

„ molle, L. 

,, Hobertianum. L. 

„ liicidum, L. 

„ ocellatiim, Gamb. 

Osalis coniiculata, L. 

Acetosella, L. 

Biopiiytiim seiisitivuni, DO. 

,, Reinwardtii, Walp, 
Roylei, Walp. 

„ Tliomsoni, Hf. 

sulcata, Wall. 


Natural Order 31.—Olac/aea’, 
Olax liana. Wall. 

Natural Order 35.— dlwlnree. 

Ilex dipyrena, Wall. 

„ excelsa, Wall. 

„ oderata, Ham. 

Natural Order 36.— Celastrinem. 

Euonymus pendulus, Wall, 

„ eebinatus, Walt. 

„ grandiflorus, Wall- 
„ Hamiltonianus, WalL 

„ laceriis, Ham. 

„ tiiig'ciis, Wall. 

Celastrns paniculata, Willd., Malkngui, 
Gymno.si)oi*ia rufa, Wall 

„ uioiitaiaa, Roxb. 

„ Roylcana, Wall. 

Elmodcndron glaiicum, IViw. 


auiplcxic.auJis, Edgw. 
Balsaniiiia, L., Miijetlii. 
„ scalinda, DC. 

„ bicoTiiuta, Wall. 

„ amphorata, Edgw, 

Natural Order 29.— Ilufacr/B. 

Paeuningliausenia albifli!3ra, Reiclih. 
Dictamus albus, L. 

Xantlioxyloii alatum, Roxb. 

oxyphyllum, Edgw. 
Tcxldaiia aculeata, Fers. 

Skinimia Laureola, Hf. 

Glycosmis, pcntapylla, Coit, 
Limoiiia acidissima, L. 

Murraya exotica, L. 

,, Kaeiiigii, Spreiig. 

Clausena ]^etitaphylla, DC. 

Citrus niedica, L. 

.. Aaraiitiiim, L. 

Hlgle Marmelos, Corr. 

Furoiiia Elepliantimi, Corr. 

Natural Order 30.— Simaruberr. 

Ailautliiis excelsa, Roxb. 

Picrasma quassioides, Bonn. 

Natural Order 31.— Oeluiactce. 
Oclina pumila, Ham. 

Natural Order 32.— JBnrseracva:. 

Boswellia serrata, Roxb. 

Gariiga piimata, Roxb. 

Natural Order 33,— Neliacem. 

Melia Azedarach, L., Bukain. 

compo.sita, Willd. 

Azadirachta Iiidica, Juss, Nini, 
Cedrela serrata, Royle. 

„ Toona, Roxb. 


Natural Order 37 .— Itl/auiueu:. 

Veiitilago calyciilata, Tulasnc., 
Zyzyidius Jnjiiba, Lnink. 

„ (ICiioplia, Mill. 

„ vulgaris, Lamk. 

„ xylopym, Wdld, 

„ nummularin, W. He A. 

,, oxyphylla, Edgw. 

Bercliemia floribunda, Wall. 

Rliamiius purpureus, Edgw. 

,, procumbens, Edgw. 

„ virgatus, Roxb. 

„ triqueter, Wall. 

Sageretia oi)i)ositifolia Brongn, 

„ thoozans, Brongn. 

Scutia iridica, Broiig. 

Goiiania lejjtostachya, IXA 
„ nepalensis, Wall. 

Hovenia dulcis, Tluinb. 

Natural Order 38.— }de(r^ 

Vitis capvcolata, Don. 

„ latifullin, Roxi). 

„ vinifera L., tntrodueed, 

,, Liniisei, Wall. 

,, adnata, Wall. 

„ lanata, Roxl). 

„ liimalayana, BraiuL 
parvifolia,, Roxb. 

„ ubtccta, Wall. 

„ divaricala, Wall. 

Leea sambuciiia, Willd. 

„ robusta, Roxb. 

„ alata, Edgw. 

,, aspera, Wail. 

Natural Order 39.— Saj)hidaeem. 

uEsculus iudica, Colcbr. 

Sclileicliera trijuga, Willd. 

Sapiudiis trifoliaius, L. 

^ „ Mukurossi, UmrUn, jtrobuhlg 

introduced. 
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Natural Order Z'^.—Sajymdacem — 
(concluded)-. 

Sapindus Danura^ Voigt., ^^rdbably 
introduced. 

Acer oblongum, Wall, 

„ caesium, Wall. 

„ Igevjgatam, Wall, 

pictum, numb. 

„ Tillosura, Wall. 

„ caudatum, Wall. 

Meliantlius major., L., introduced. 
Stapbylea 'Bniodi, "Wall. 

Natural Order 40.*— 

Sabia panicmlata, Edgw. 

„ campanulata, WalL 
Meliosma simplicifolia, Bl. 

,, dilleniaefolia, Bl. 

Natural Order 41.*— Anacardiacea. 

EhiEs vemicifera, DC. 

,, »cua:mnata, 1X3^ 

„ seraialata, DC. 

Cotinus, L. 

„ suocedanea, L. 

„ parviflora, Rosb. 

iSpondias Mangifera, Pers. 

Maugifera indica, L. 

Buchanania latifolia, Roxb. 

Otlina Wodier, Koxb. 

S?eiaecarpus Anacardium, L. 

Natural Order 42.— Qnrlaricije:^ 

Coriaria nepalensis, Wall, 

Natural Order 4S. — N^orlnrjece. 

Moiiiiga pterygos|>eiTtia, Gaertn. 

N&mrdi Order 44.— lucgmyrnumct. 

Kptsfttbes nepaleiifiis, Don. 
'Tfeniao|)8i& barbata^ Royle. 

C*kt>taJana prostiata, Boxb. 
y, alata, Roxb. 

„ serieea, Eetz. 

junsea, L. 

y, tretragona, Roxlx 
yy albidUy Hcyne. 

^ neglecta, \V. & A. 

Aigyriobium flaccidam, J. et B’. 

ToseuTUy J. et B. 
PareMibetus communis. Ham. 
Trjgouelia Fcenum-Gr^cum^ L.. 
gracilis, Beiitb. 
fapiilma, L. 

„ laciriiata. All. 

„ saliva, h.f etd ft rated. 

Meli lotos parriflora, Desf. 

„ allia. Lamk. 

„ officirsalis, L, 


Natural Order 44.— 

(continued). 

Trifolium repeiis, L. 

„ prateuse, L. 

Imtus corniculatus, Tj. 

Iiidigofera Uni folia, lictz. 
trifoliata, L- 
„ trita,. Tjv 

,y tinctoriiay L*. 

y,, ])ulcbella, Roxb. 

„ Dosua, Kain. 

„ atropurpurca, Ham. 

,, liirsuta, L. 

„ Ciranliana, WaR 

„ heterautba, Wall. 

Teplirosia purpurea, Pers. 

„ tenuis, Wall. 

Millettia auriculata, Bakc-r-. 

Caragana brevispiua, Boyle. 

Colutea nepalensis, Sims. 

Astragalus graveolens, Ham. 

„ trichocarpus, Grab. 

yy adesmiiefoHus, Berith« 

„ leucoccplialns. Grab. 

„ liosackioides, BcuHi. 

„ rliizantlms, Boyle. 

„ . 'Webliianirs, Grab. 

,, multicci)S, Wall.. 

Oxytropis micvophylla, DO. 

aEschynomene indica, L. 

Smitliia sensitiva, Ait. 

,, ciliata, Boyle. 

Zornia dipliyMa, Pers. 

Ougeinxa dalbergioides, Bcnt’b. 

Desmoiliiim oxyphyllum, DO. 

„ gangeticum, J.)(3. 

,, laxitlorum, DC. 

„ gyrans, DO. 

„ pocTocarpum, DC. 

„ tilisefolium, Don. 

„ floribimdiim, G. Dorar, 

coTicinnum, DO. 
t) polycar])nm, DO. 

,, parvifolium, DO. 

>» trifiorum, DO. 

Tirana picta, Desv. 

,» lagopns, DO. 

„ lagopodoidea. DC. 

Alj^sicarpus- vaginalis,. DC'. 

>, bu])lounfoUas, DC. 

Lcsi)edcza elegansy Oaiub. 

)i serieea^ Miq. 

» eriocarpa, DC. 

juncca, Pers. 

Vicia sativa, L. 

„ rigidula, Royle.. 

.> bireuta, Koeb. 

„ teiiara, Grab, 
n tenuifolia, Rotb. 

>, tetrasperma, Mrmicb. 

Lens esculenta, Moeneb, cultivated^ 

Lathyrus safiviis, L. 

>» lute us, Bak. 

n Apbaca, L. 
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J^atural Ze^«m//i^Ayce---(concld.) 

Pisum sativum, L., mtroduccd, 

Abrus precatorius, L. 

Clitoria Teniatea. L. 

Dumasia villosa, DC. 

Shateria iiivolucrata, W. Sc A. 

Glycine Soja, J4. et Z, 

Erjtbrina arborescens, Roxb. 

„ I'esupiiiata, Roxb. 

„ suberosa, Roxb. 

Mucima pruriens, DC. 

„ atropurpurea, DC. 

Butea frondosa, Roxb. 

ISpathoIobiis Roxburghii, Beiitli. 

Pueraria tuberosa, DC. 

Phaseolus Mungo, L. \ 

„ aconitifolius, Jacq. f 
Vigna Catjang, End. ^cultivated. 

Dolichos Lablab, L. W 

Cajanus indicus, L. / 

Atylosia searabieoides, Bentb. 

„ mollis, Bentb- 
Rbyncbosia minima, DC- 

„ Falconeri, Baker. 

Plemingia seraialata, Roxb. 

„ strobilifera, R. Br. 

„ vestita, Bentb. 

Dalbergia Sivssoo. Roxb. 

„ lanceolaria, L. 

,t Mrciua, Bentb. 

„ volubilis, Roxb. 

Pongamia glabra, Vent. 

Sophora mollis, Wall. 

Caesalpiiiia Bonducella, Flemm. 

„ sepiaria, Roxb. 

Cassia Fistutii, L. 

„ Torn, L. 

„ occidentalis, L. 

„ Absus, L. 

„ pumila, Lamk. 

„ Wallicbiana, DO. 

Bauhinia racemosa, Lamk. 

„ variegata, 1^. 

„ retusa, Roxb. 

„ Vablii, W. & A. 

^ „ purpurea, L. 

Mimosa rubicaulis, Lamk. 

„ pudica, L. Sensitive plant, na 
tvrlixed. 

Acacia Catechu, Willd. 

„ peiinata, Willd. 

„ cassia, \V\ and A. 

„ Paniesiana, Willd, 7iaturalized. 

«i ebui-nea, Willd. 

Albizzia liicida, Bentb. 

,f Lebbek, Bentb. 

9 , odoratissima, Bentb. 

„ procera, Bentb. 

„ Jiilibrissin, Boiv. 

„ stipiilata, Boiv. 

Natural Order 4:a.~Ilosac€CB. 

Prunus Piiddum, Roxb. 

„ Padus, L. 


Natural Order 45 .—(conoid.) 

Primus domestica, L. Alueba, Plum, fw- 
trodueed. 

„ armeniaca L., Zard Alu, 
Apricot, cultivated. 

Amygdalus persica, L., Aru, Peach, 
trodueed. 

Prinsepia utilis, Koyle. 

Spiraea canesceus, Don. 

„ callosa, Thunb. 

„ Kamtschatica, Pall. 2 
„ sorbifolia, L. 

„ Aruncus, L. 

Rubus acuminatus, Sm. 

„ panicnlatus, Sm. 

„ parvifolius, L. 

„ concolor, Wall. 

„ niveus. Wall. 

,, fruticosus, L. 

,, llavus, Ham. 

„ lasiocarpus, Sm. 

„ rosaefolius, Sm. 

,, bitlorus, Ham. 

„ asper, Don. 

Geum datum, Wall. 

Fragaria ixidica, Andr. 

„ vesca, L. 

Agrinionia Eiipatorium, Linn. 

Potentilla fruticosa, L. 

„ microphylla, Don. 

„ multifolia, L. 

„ Lescbenaultianaj Sin. 

„ , fulgens, Wall. 

„ nepalensis, Hook. 

„ atrosaiigniuca, I.odd. 

,, supina, Ij. 

. (Sibbaldia) procumbens. L. 

Rosa Lyellii, Lindl. 

„ mosclmtn, Mill. 

„ Brunouii, Lind. 

„ macropbylln, Lind. 

„ Webbiann, Wall. 

., sericea, Lind. 

Pyrus Aria, Khrh. 

„ baccata, L., Gwjlla Mchal. 

„ variolosa, ■\\\'ill, M(‘lial. 

„ communis, I;., Nashi)ali. Pear, 

cultivated. 

„ Mains li., Sco, Apple, cuUlvaUul. 
„ ursiiia, Wall. 

„ foliolosa, Wall. 

„ Cydonia, !>.. iutrodueed. 

Cratiegus Pymeant ha, Pers. 

Cotoncastcr acuminata, Lindl. 

„ microphylla. Wall. 

„ baciHaris, Wall. 

„ nummularia, F. ei M. 

Natural Order ii\.~-tSaxlfraoe(e. 

Astilbe rivularis, Don. 

Siixifraga ligulata, Wall. 

,9 Stracheyi, Hf. & T. 

1 } imbiicata, Roylc, 
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Pfatural Order id.—Saseifragia—CcondiV) 

Saiifraga ramulosa, 17011. 

„ granulate, L» 

„ oclontopbyila, Willd. 

„ micrantha, Kdgw. 

,, pallitla, Amtell. 

5 , liagellaris, Willd. 

„ Bninonis, AYall. 

„ filicaulis, Wall, 

brachypoda, Don. 
diversifolia, Wall. 

„ Jacquemontiana, Dene. 
Chrysosplenium nepalense. Dene. 
Pamassia Wight! ana, Wall. 

,, nubicola, Wall. 

Hydrangea altissima, Wall. 

Dentzia eorymbosa, B. Br. 

„ staminea, B. Br. 

PMladelplins coronarius, L. 

Itea nutans, Boyle. 

Elbes Grossnlaria, L. 

„ glaciale, Wall. 

,, rabrum, L. 

„ nigrum, L. 

Natural Order 17.— Ordsmlacces. 

Tillaea pentrandra, Boyle. 

Crassula indica, Dene. 

Bryopbyllum, calyciimni fiaiisb., in gar- 
dem, 

Kalanchce varians, Haw. 

Cotyledon Oreades, Beiith. et Hf, 

Sedum crenulatum, T, 

,j quadritidnm, Pall. 

„ Himalcnse, Don. 
i, crassipes, Wall. 

„ elongatum, Wall. 

„ linearifoHum, Boyle. 

,, pauciflomm, Edgw. 

3 ^ triMum, Wall. 

,, KKuialum^ Edgw. 

» adenolricKum, Wail. 

^ Ewersii, Eedeb. 

^ multicanle^ Wall. '■■■ 

^ Bbodiola^ DC. 

MafMTsd Order 4S-— Drtmeraceee. 

Drosera peitata Var. Innata, Ham. 

Natwral Order 49.— Hahnragacem, 

Myriophylinn spicatnm, L. 

Natw-id Ori&r 50.— Gombretaceei. 

Termi'nalia beleiica, Boxb. Baharia. 

,, Chelmla, Betz. Hai-. 

„ citrina, Boxb. Harira. 

Arjuim, Bedd., Arjan. 

„ Roxb. Saj. 

Anogei^isiiH latiMia. Wall. 

Coiiibretaia decaadrum, Boxb, 


Natvral Order 51.- jVf/raeecB. 

Eugenia Jambolana, Lamb , Jiunaii. 

„ caryopliylli folia, Lanik. 

Cai-eya arborea, Boxl). 

Barringtonia acutangida, Gcnrlii. 

Natiiral Order m.~-Mela^fomucci£. 

Osbeckia stellata, Don. 

angnstifolia, Don. 

Natural Order 53.-— Lyihrac'u oi. 

Ammannia rotundifolia, Ham. 

„ Tesicatoria, Boxb. 

Woodfordia fioribunda, SalisV). 
Eawsonia alba Lamk., Melmdi.yi/r/^/r/ov. 
Eagerstreemia parviliorn, Boxb. 

Punica Graiiatum, Ij.j'wild and eidtleaf¬ 
ed. 

Natural Order 54.— Onograaieiv. 

Epiiobium tomentosum, Boiss. 

„ roseum, L. 

(Enothcra rosea, Sims., j 
„ sinuata. L., > naf uraltzeth 

grandi flora, ) 

Cireaea Lutetiana, L. 

„ alpina, L, 

Natural Order 55 .—Bamgduet ee. 

Casearia tomentosa, Boxb. 

Natural Order 56.— Cuenrbitaeece, 

Tricbosanthes cueumcrina, T. 

,, palmata, Boxb. 

LnfEa cylindrica, Hand. ' 

Cucumis Melo, L., eultleated. 

„ sativus, L. „ 

, Hai'dwickii, Boyle. 

Citrullns vulgaris, Sebrd, 

Biyoiiia laeiuiosa, L. 

Mukia scabrelia, Arn. 

Zebneria umbellata, Thw. 

Natural Order 57.— JBegoulaeeee. 

Begonia picta, Wall. 

„ amoena, Wall. 

Natural Order 58.— Datiseacece. 

Datisca eannabina, L. 

Natural Order 59.— Ficoidece> 

Tiiantbema pentandra, L. 

„ crystallina, Vabl. 

Mollngo hirta, Thunb. 

„ pentaphylla, L. 
n cerviana, Ser* 
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Siiiuml Order ^O^—UmheUtfrra. 

HTtliTtcotyle asiatica, L. 

Saiiienla europ^a, L. 

Biipknmmi teiiue. Ham. 

,, loiigicaale. Wall. 

Caadollei, Wall. 

„ falcjituni, L. 

„ niarginatiun, Wall. 

A plum graveolenSj L., i u trodneed. _ 
Cariim Copticum, Beiith. et Hf. Ajwaia, 
cuUlrated. 

Acronema tcnenim, Bdgw. 

Pimpinella diversifolia, BC. 
tTr<«roj>]iyllum villosum. Wall. 

(Enanthe stolonifera. Wall. 

Selinum Candollei, Btli. et Hf. 

„ Brunonis, DC. 

.y Govaniamimy DC. 

j, angelicoide, DC. 

Heracleum candicans, Wall. 

„ nepalense, Don. 

Peiicedanum graveolens, L. Sawa. 
Coriandnim sativum, L., enltirated, 
Dauciis Carota, L., eidtlmted. 

Torilis Anthriscus, Gmel. 

Natural Order 61— Araliacece. \ 

Aralia cachemirica, Dene. 

Heteropanax f ragrans, Seem. 

Hedera Helix, L. 

Heptapleurum venulosum, Seem. I 

Natural Order 62— Cornaceoe. \ 

Marlea begonisefolia, Roxb. 

Corniis macrophylla, WalR 
„ oblonga, Wall. 

,, capitata, Wall. 

Alangium Lamarckii, Thw. 

Natural Order 63— CaprifolUxcece, ^ 

Abelia tri flora, R. Br. 

Leycesteria fonnosa, Wall. 

Loiiicera Myrtillus, Hf. & T. 

„ parvifolia, Edgw. 

„ pLirpurescens, Hf. & T. 

„ liypoleuca, Dene. 

„ orientalis, Lamk. 

,, alpigena, L, 

,, lieterophylla, Dene. 

„ angustifolia, Wall. 

„ spincea, Jacquem. 

„ quinqiiel ocularis, Hardw. 

Viburnum cotinifolium, Don. 

„ stellulatum, Wall, 

„ integerrimum, Wall, 

. „ nervosum, Don. 

5 , coriaceum, Bl, 

Natural Order 64.— Td/uhlaceoi, 

Adina cordifolia, Benth. et Hf. 
Stepliegyne parvifolia, Benth. et Hf. 
Hyinenodictyon excelsum, Wall. 


Natural Order 64 .—(concld.) 

Wcndlandia exserta, DC. 

,, piibcrula, DO. 

Argostemma sarmentosum, Wal 1. 

verticillatimi. Wall. 
Hedyotis Burmanniana, R. Br. 

,y aspera, Ileync. 

„ brachyi)oda, DC. 

,, gracilis, Wall. 

Bandia dumetoriun, Lamk. 

„ tetrasperma, Roxb. 

,, uliginosa, DC. 

Knoxia corymbosa, L. 

Pavetta tonientosa, Sm. 

Gardenia turgida, Roxb. 

Goffera bengalensis, Roxb. 

Hamiltonia suavcolcns, Roxb. 
Leptodormis lanccolata, Wall. 
Spennacoce articularis, L. 

Galium asperifolium. Wall. 

„ acutum, Edgw. 

„ rot undifolium, L. 

„ sepylloides, Royle. 

„ confertum, Royle. 

,, aparine, L. 

Rubia cordifolia, L. 

Asperula cynancliica, L. 

Natural Order 65.— Valeria7inee(r^ 

Valeriana Wallicbii, DC. 

„ Hardwickii, Wall. 

Natural Order 66 ^NipMcece. 

Morina longifolia, Wall. 

„ breviflora, Edgw, 

Dipsacus inermis, Wall. 

Natural Order Qtl.'^ConiifOSitos* 

Vernonia anthelmintica, Willd. 

„ cinerea, Less. 

Elepliantopus scaber, L. 

Adenostemma viscosum, Forst. 
jj elatum, Don. 

jj var. latifolium, Don. 

Eupatorium longicaule, Wall 
Wallicbii, DO. 

Solidago Virga-aurca, L. 

Cyathocline lyrata, Cass. 

Dichrocepbala gracilis, DO. 

Grangea madraspatana, I\nr 
Myriactis nepalensis. Less. 

,, Wallicliii, Less. 

Aster alpinus, L. 

„ molliuscnlus, Bcntli. 

jnnccus, Bentli. 

» Thomsoni, C. B. Clarke. 

( = Calimens fiexuosa, Royle.) 

^ pcdunculans, VV^all 

Engeron aero, L. 

)5 bellidoides, Bcntb. 

Gonyza veroniiefolla, Wall. 
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Natural Ortkr Cu.—^Compont/^ (contcl.) 

Conyza absinthifolin, DC. 

„ viscidula. Wall. 

Blum^a lacera, DC. 

,, ruiicinata, DC. 

„ bieracifolia, DC. 

SphieraBtlius liirtus-, Willd. 

I.ec>utojKKliuin alpiiiUBi, Cass. 

Aiiaplialis cinnamoiiea, Benth. 

„ trxpliiierns, Sims, 

nubigeiia, DC. 

nubigena, rar. polvcepbala, 
C. B. Clarke. 

,, cbionantlia^ DC. 

„ araneosa, DC. 

Giiapbaliani multi ceps, Wall. 

„ iadicam, L. 

Csesulia axillaris, Roxb. 

Inula Testita, Wall. 

„ nervosa, Wall. 

„ barbata. Wall. 

„ Cappa, DC. 

Carpesinm cemimm, L. 

,, abrotanoides, L. 

Siegesbeckia orientalis, L. 

Eclipta erecta, L 

Bidens tripartita, L. 

Allardia tridactylites, Hf. k T. 

Cotula antbemoides, L. 

Tanacetum thibeticum, Hf. .k T. 

„ longifolium, Wall. 

Artemisia vestita, Wall. 

„ vulgaris, L. 

Senecio denifloms, Wall. 

„ graciliflorus, DC. 

„ laciniosns, Wall. 

„ coronopifolius, Desf. 

„ alatus, Wall. 

„ rufinervis, DC. 

„ Kunthianus, Wall. 

„ Gandolleanus, Wall, 

EcMnops Bivens, WaU. 

» ecMnatns, Roxb. 

Arciinm Lappa, Willd:. 

SanMirea. obvallata. Wall. 

. ^ taraxacifolia. Wall. 

„ Kuntbiana, Walk 

„ depressa. Wall. 

gramiuifolia. Wall. 

„ Candolleana, Wall. 

n cartbamoides, Bentb. 

„ albescens, Hf. & T, 

„ imnclicaiis, DC. 

„ Eojlei, DC. 

dnrinea macrecepbala, Bentb. 
Serr^la pallida, DC. 

Tricliolepis '^ongata, DC. 
kencOTaeiis spectabilis, DC. 

Aia&liaea pteropoda, DC. 

n aptera, DG. 

Gerbera laimgin(»a, Bentb, et Hf, 
Beraiera nejmlensis, DC. 

Tiagopfigon |nne€‘nm. Wall, 

Tonii'gia lyrafa,, Cass. 


Ndiural Orckf (>7,— OompoiiicP — 
(concluded). 

Lactuca graciliflora, Wall. 

„ Bninoniana, Wall. 

„ bastata, DO. 

„ inacrantba, Bentb. ct Hf. 

„ longifolia, DC. 

„ auriculata, DO. 

„ sagittata. Hf. &; T. 

„ Tatarica, Bentb, 

Prenantbes bispidula, DC. 

Taraxacum Dens-leonis, Dcsf. 

Crcpis foetida, L. 

Miilgedium Tataricmn, DC. 

Microrbyrclms sarmentosus, DC. 

Gynura nepalensis, DC. 

Emilia soncbifolia, DO. 

Doronicum Roylei, DC. 

Natural Order 68.— Camjyanulacca;. 

Cyanantbus integer, Wall. 

„ linitolius, Wall. 

Wablenbergia agrestis, A DC. 

Campanula 1 atifolia, L. 

„ sylvatica, Wall. 

„ 'canesceiif!, Wall. 

„ colorata, Wall. 

Lobelia trigona, Eoxb. 

„ pymmidalis, Wall. 

Naiural Order 69 .—Erica ceist. 


Pernettya repen p, Zoll. 

Andromeda ovalifolia. Wall. 
Rliododeiidron barb at um, Wall. 

„ campanulatuni, Don. 

„ arboreum, Sm. 

j, lepidotum, Wall. 

„ antbopogori, Don. 

Cassiope fastigiata, Don. 

Natural Order 70.— Erimulacece, 


Primula floribunda, Wall. 

„ petiolaris, Wall. 

„ purpurea, Boyle. 

„ rosea, Royle. 

„ minutissima. Wall, 

„ involucrata, Wall. 

„ sibirica, Jacq. 

„ denticulata. Wall. 

AndooSace sannentosa, Wall. 

„ Jacquemontii, Duby. 

„ rotundifolia, Hardw. 

w incisa, Wall. 

>, elegans, Duby. 

Lysimacbia lobelioides, Wall. 


„ pyramidalip, Wall. 

5 , evalvis, Wall. 

„ japonica, Thumb. 

Anagallis arvensis, L. 
Hicropyxis pumila, Duby, 
Samolus Valerandi, L, 
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NdfiimI Order 

JfjBsa indaca, A. DC. 

„ xrgenten^ W^ali. 

Einbelia robasta, Roxb. 

Mjrsiae semiserrata. Wall, 

„ bifaria, WalL 
Arclisia'^litirnilis, VaU. 

„ floribunda. Wall. 

Wafumi Ord^r 72.— Sapotaccct. 


Natural Order 17.-^A2)oeynece —(concld). 

Wriglitia mollissima, Wall. 

Holarrliena antidyseiiterica, Wall. 
Alstonia scholaris, R. Br. 

Heriuiia odomm, Soiander. 

Chonemorpba macropliylla, H. Dorn, 
Icbnocarpas fragrans, Wall. 

^ frutescena, R. Br. 

Natural Order 78.— A&cle])iadiace4R^ 


Bassia bntyracea, Roxb. 

5 , latifolia, Roxb, at lorn eleva- 
t'wm : planted^ 

Natural Order 73.— Nheiiaceae. 

Diospyros exseiilpta, Ham. 

,, MelanoxyIon, Roxb. 

„ montana, Roxb. 

,, Embryopteris. Pers. 

Natural Order 74 :.—St placate. 

Syroplocos crataegoides, H&m. 
fy spicata, Roxb. 

,, racemosa, Roxb. 

„ ramosissima, VYall. 

Natural Order 75.— Jasmme^e. 


Cryptolepis elegans, Wall. 
Vincetoxicum canescens, Dene. 

5 , montannm, Dene, 

Calotropis procera,. R. Br. 

Daemia extensa, R. Br. 

Periploca calopliylla, Falc. 
Tylophora carnosa, Wall. 
Marsdenia Roy lei, Wight. 
Pergularia ©doratissima, L. 
Orthantlaera viminea, Wight. 

Hoya parasitica, Wall. 

Ceropegia longifolia, Wall. 

„ lanceolata, Wight. 

Natural Order 79.— Zoganlaceas, 

Gardneria angnstifoHa, Wall, 
Buddleia paniculata, Wall, 

„ asiatica, Lour, 


Jfusminum laurifolium, Roxb. 

„ pubescens, Willd. 

„ piinetatum, Wall. 

„ arboTes«ens. Roxb, 

5 , latifolium, Roxb. 

„ dispermxxm, Wall, 

,, reYolutum, Sim-s. 

,5 pxxbigerum, Don. 

officinale, L. 

,5 grandifloruiu, L, 

„ Zambac, Ait, cultivated, 

Nyctanthes Arber-tristis, L. 

Natural Order 76.— Oleaceee. 

Fraxinus floribxinda, Wall. 
Ligxxstrum nepalense, Wall. 

,5 compactum, HI & T. 

"Olea cuspidata, Wall. 

„ ^ glandxilifera, Wall. 

Chionanthus macrophylla, Walt 
•Syringa emodi. Wall 


Natural Order 77.— Apocynees. 


Natural Order GentJamoeee, 

Exacum tetragoniim, Roxb. 

„ peduncnlatum, L. 

Canscoi’a decussata, R. et S., 

„ diffusa, R. Br. 

Gtentiana itenella, Fries. 

„ pediceilata, Wall, 

„ argentea, Royle. 

„ capitata,' Ham. 

„ decemfida, Ham. 

■„ margiiiata, Griseb. 

„ venxxsta, Wall. 

„ depressa, Don. 

„ Kxirroo, Royle. 

Crawfurdia fasciculata, Wall. 

Ophelia cordata, Don. 

„ lurida, Don. 

„ purpurascens. Don. 

„ nervosa, Wall. 

„ pnlchella, Don. 

„ angustx folia, Don. 

„ CMrayta, Gxiseb. 

Halenia eiliptica, Don. 

Swertia speciosa, Wall. 


Carissa diffusa, Roxb. 

Ophioxylon serpentinum, WlUd. 
Tabernasmontana coronaria, R. Br. 
Vinca pxisilla, Murr. 

Vallaris dichotoma^ Wall. 


Natural Order 81,— jBlgnoulacem^ 

Calosanthes indica, Bi. 
Stereospermxxm chelonoidea, DC. 
j, suaveoleiis. DO. 


40 



314 


HBIaLATAN districts 


X^atnral Order 8r2,— Pedaliecceoe. 


Natural Order ^^.^Solanace(B.—{(^oni 2 \a,y 


■Martyniaproboscidia, Glox, natwralned. 
Sesamnm indiciHB, L., Xili, culttrate . 


Natural Order %Z,-^Convolxulacea:. 


Ai^yreia speciosa, Sweet. 

„ capitata, Cboisy. 

„ setosa, Choisy. 

Qaamoclit coccinea, Moencb, 

„ vulgaris, Choisy, 

Patatas pentaphyUa, Choisy. 

Pharbitis Hil, Choisy. 

Calouyctiou speciosum, Choisy. 

Ipomoea Pes-tigridis, L. 

„ Turpetbum, K. Br. 

„ vitifolia, Sweet. 

„ pilosa. Sweet. 

,, sessiliidoTa, Choisy. 

Convolvulus pluricaulis, Vahl. 

Porana paniculata, Koxb. 

,, racemosa, Roxb. 

Evolvulus alsinoides,!». 

Cuscuta refiLexa, Eoxb. 


escaped 

from, 

gardens. 


Natural Order 84.— -Boraginacete. 

Gynaion vestitum, A. DC. 

Cordia Rothii, E. et S. 

„ Myxa, L. 

„ latifolia. Eoxb. 

Ehretia l«viSj Roxb. 

5 , serrata, Roxb. 

Rhabdia viminea, Dalz. 

Heliotropium ovalifolium, Yahl. 

„ strigosum, Willd. 

MaCTotomia Benthami, DC. 

Mertensia echioides, Hf. and T. 

My<»)tis csespitosa^ Schult. 

„ rotundifolia, R. Br. 

BrifeicMum rotuudifoirain, DC. 

„ serioeum, Royle. 

„ spathulatum Eoyle. 

BcMmc»pomaum ^ochidiatum, DC. 

Cynoglossmn furcatum, Wall, 

„ micranthum, DC. 

„ longifioruui, Benth. 

„ grandiflonim, Royle. 

TrichodeOTm indicum, E. Br. 


Natmred Order 85.— Salanaceet, 

Solaimm tuberosum, L., Potato, intro- 

da&ed, 

Solanum nigrum, L. 

,, verbai^olum, D. 

„ sanctum, L, 

xanthocarpiun, ^kr, 

^ indicum, D. 

Physaiis minima, L, 


Physalis Peruviana, L-, introduced and 
almost naturalized. 

Capsicum frutescens, L., Lal-mirch, 
Chilli, introduced and naturalized. 

Nicandra physaloides, Gau'tn, natur¬ 
alized. 

Withania somnifera, Don. 

Nicotiana Tabacum, L., Tamaku, intro¬ 
duced and naturalized. 

Datura Stramonium, L. 

„ fastuosa, L. 


Natural Order 86.— ScropJmlariaceee, 

Verbascum Thapsus, D. 

Celsia coromandeliana, L. 

Linaria ramosissima, Wall. 

Antirrhinum Orontium, L. 

Mimulus nepalensis, Wall. 

„ gracilis R. Br. 

Mazus surculosus, Don. 

„ mgosus, Lour. 

Lindenbergia grandiflora, Benth. 

„ urticsefolia, Lehm. 

„ macrostacbya, Benth. 

Limnopbila gratioloides, R. Br. 

Herpestis Hamiltoniana, Benth. 

„ Monnieria, H. B. K. 

Torenia cordifolia, Eoxb. 

Vandellia Crustacea, Benth. 

Bonnaya brachiata. Link. 

„ veronicfefolia, Spr. 

Hemiphragma heterophyllum, Wall. 

Scoparia dulcis, L., naturalized. 

Veronica Anagallis, L. 

„ Beccabunga, L. 

„ deltigera, ^Vall. 

„ lanosa, Benth. 

„ alpina, L. 

„ biloba, L. 

„ agrestis, L. 

Buchnera hispida, Lamk. 

Striga euphrasioides, Benth. 

„ densiflora, Benth. 

„ hirsuta, Benth. 

Leptorhabdos parviflora, Benth. 

Sopubia trifida, Don. 

Euphrasia oflacinalis, L. 

Picrorhiza Kurrooa, Royle. 

Pedicularis tubiflora, Fisch. 

„ carnosa. Wall, 

„ pectinata. Wall. 

„ pyxamidata, Eoyle. 

„ gracilis, wall. 

„ porrecta, Wall. 

„ abrotanifolia, Bieb. 

„ megalantha, Don. 

Natural Order ^-^Lentibularice, 

Dtricularia flexuosa, Yahl. 
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Natural Order 88.'— Orohaiiclie<B^ 

Plielip®a indica, G. Don. 

-^g-inetia indica, Eoxb, 

Natural Order Gesneracem., 

Bidyraocarpus subalternans, Wall. 

„ atomaticus, Wall. 

„ macrophylhis. Wall. 

pedicellatus, R. Br. 

,, laniiginosus, Virall. 

Chirita bifolia, Don. 

Rhynchoglossum obliqiium. Bl, 
Platystemma violoides. Wall. 
Lysionotus ternifolius, Wall. 

Natural Order 90— Acanthaceee. 

Thunbergia grandiflora, Roxb. 

coccinea, Wall. 
Eberraaiera glauca, N. ab. E. 

Hygraphila polyspei-ma, T, Anders. 

„ spinosa, T. Anders. 

Petalidinm barlerioides, N. ab E. 
Hemigrapbis- Pavala, T. Anders. 
Strobilanthes auricnlatus, N. ab E. 

„ glutinosus, T. Anders. 

„ alatns, N. ab E. 

„ Wallicliii, N. ab E. 

isophylluSj T. Anders. 

,, anisopbyllus, T. Anders. 

.Lehmanthera WallicWi, N. ab E. 
Dgedalacanthus nervosus, T. Anders. 
BarleHa cristata. L. 

Lepidagathis enspidata, N. ab E. 

„ piirpuricanlis, N. ab E. 

hyalinaj N, ab E. 
fascieulata, N. ab E. 
Phlogacanthus thyrsifionis, N. ab E, 
Justicia Adhatoda, L. 

„ peploides, T. Anders, 
procumbens, L. 

Ruugia pectinata, N. ab E. 

,, repenSj N. ab E, 

Dicliptera Roxbuighiana, N. ab E. 
Peristropbe bicalyculata, N. ab E. 

„ speciosa,N. ab E. 

Natui'al Order 91.— Verhenacej^, 

Verbena officinalis, L. 

Lippia nodiflora, Rich. 

Lantana alba, Mill. 

Premna vibumoides, Wall. 

„ mucronata, Roxb. 

,, barbata, Wall. 

,, herbacea, Roxb. 

Callicai-pa arborea, Roxb. 

,, macrophylla, Vabl. 
Clerodendron serratum, Spr. 

infortunatum, L. 
rf Siphonanthus, R. Br. 


Natural Order ^l^'^Verhenacetr:^ 

■—(concluded). 

Caryopteris Wallichiana, Sebauer. 

Gmelina arborea, Roxb. 

Vitex Negundo, L. 

Holmskioldia sanguinea, Retz. 

Natural Order 92.— La’biatce, 

Ocimum canum, L. 

. „ sanctum, L, naturalised. 

Orthosiphon rubicundus, Benth. 

Plectrantbus scropbnlarioides, Wall 
„ striatus, Benth. 

„ Coetsa, Don. 

,, temifolius, Don. 

„ cordifolius, Don. 

Coleus barbatiis, Benth. 

Pogostemon plectranthoides, Desf. 

Dysophylla cruciata, Benth. 

,, puniila, Benth. 

Colebrookia oppositifolia, Sm. 

Elsholtzia polystacliya, Benth. 

,, flava, Benth. 

incisa, Benth. 

,, eriostacliy’-a, Benth. 

„ strobilifera, Benth. 

Mentha arvensis, L. 

„ incana, Wiild, mr, Royleana, 
Benth. 

Origanum ncrmale, Don. 

Melissa calamintha, L. 

Micromeria biflora, Benth. 

Hedeoma nepalensis, Benth. 

Salvia glutinosa, L. 

„ Moorcroftiana, Walt. 

„ lanata, Roxb. 

„ plebeja. R. Br. 

Nepeta spicata, Benth. 

„ distans, Royle. 

,, ciliaris, Royle. 

rudcralis, Ham. 

„ leucophylla, Benth. 

Govaniana, Benth. 

Lallemantia Royleana, BenlK 

Anisomeles ovata, R. Br. 

Prunella vulgaris, L. 

Scutellaria grassa, Benth. 

„ reperis, Ham. 

,, linearis, Benth. 

„ scandens, Don. 

Carniotome versicolor, BentTi. 

Leonurus Roylcanus, Benth. 

„ pubescens, Benth. 
cardiacus, L. 

Lamium amplexicaule, L, 

„ potlolatum, Royle. 

Colquhounia coccinea, Wall. 

Stachys sericea, Wall. 

„ splendens, Wall. 

Boylea elegans, Wall. 

Leucas urticasfolia, R. Br. 

„ lanata, Benth. 

„ mollissima, Wall. 
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Natural Order %%—Leiiata 

—(concluded). 

licncas diffusa, Bentli. 

„ hyssopifolia, Benth. 

,, cephalotes, Spr. 

lieonotis nepetefolia, E, Br. 

PhJomis lamiifolia, Koyle. 

Eremostacliys saperba, Royle. 

Ajiiga remota, Bentli. 
y, bracteosa, Wall.- 

Tencriiim Eoyleanuzn, Bentb. 

„ quadrifarium. Ham. 

Natural Order 93.,— Plawtagineoe. 

Blantago major, L. 

j, Ispagbula, Eoxb. 

$iatural Order 94.— Chemjjodiacea, 

d^^C^odinm album, H. 

^ Botrys#, 

9o.— Basellaecae. - 

Basella eultimted and natu- 

ralized. 

Natural Order 96.— ^mra%taceei. 


Natural Order 99.— Polygonace^. 
—(concluded). 

Eumex vesicariiis, L. 

Koenigia Islandica, L. 

Rheum emodi, Wall. 

„ himalense, Royle. 

Polygonam Roxburghii, IMeissii, 

,, plebeiuiTi, R. Br. 

„ herniarioidesr Bel- 

„ reoumbenSy Ro-yre.. 

„ aviculare, L. 

„ barbatuni, L, 

„ ampliibium, L. 

„ lapitlizfolium, L. 

„ sphferostacliyiuTi, TMeissn. 

„ amplexicaule, Don. 

„ vaccinsefolium, Wall, 

affine, Don. 
nepalense,, Meissn. 

„ splnerocephaliim, Don-.. 

,y capitatum. Ham. 

,, chinense, L. 

„ pterocarpiim, Wall. 

„ rumicifoliuni, E.oylc. 

Fagopyrum esculentum, Mcencli. 

,, cymosum y M e i s sn. 

„ tatarieum, Gmrtii. 

Natural Order 100.— Laurhu'et, 


Deeringia celosioides, Moq. 

Rodetia Amlierstfana, Moq. 

Celosia argenteuy. Moq. 

Amarantlius caudatus, L. cultivated anel 
naturalized. 

Aniarantlius panicuTatus, Moq. 

„ GangeticuSy L. 

„ frumentacens, Eoxb, Ram- 

dana, Anardana, cidti- 
uated and naturalized, 
jy spinosus, L. 

.Eraa scaniens, Wall. 

y, lanatay Juss. 

AcfeyTanthes' aspera, L. 

DIgera arvensisy ForsS:. 

Pupaiia l^ppacea, DC. 

C^yatbula prostrata, BL 
Altemanthera sessilis, E. Hr. 

Natural Order 97.— Nyctaginea. 

BoerhaaTia diffusa, L. 

Mirabilis Mapa, iL, Mrodueed and na¬ 
turalized. 

Nmtw&i Order 98.— Phytolaccacem. 

Rrcuuia Latbram, Moq. 

Natural Order 99.— Pohjgonaceat. 

Bnmex Wallichii, Meissn. 
yy nepalensiH, Spr. 

^ bastatus^ Don. 


Cinnamomum Tamalay. N. ab E.,. ran. 
albitku’um, Tejpafc. 

Phoebe lanceolatUy N. ab E. 

„ pallida. N. ab E. 

Macliilus odoratissimus, N. al) hi., 

Tetranthera Eoxbuigliii, N. ali E. 

„ moiiopetalay. Rox]>. 

Litssea consimiKs, N. ab E. 

„ lanuginosa, H. ab E. 

Natural Order 101.— Thymelacem^ 

Daphne papyraceayWall. 

■Wikstroemia virgata, Meissn. 

Natural Order 102.— Poranthacem^ 

Loranthus ligustrinuSy Wall. 

,y pulverulentus, AVall. 

y, Testjfcus, Wall. 

» longiflorus, Desv. 

rr cordifolius, Wall; 

Viscum album, L. 

^ articulatumy Bum. 

,y attenuatum, D.C. 

Natural Order lO^.—mccagnern. 

Hippophae salicifolia, Don. 

E iseagnus umbellata, Thumb, 
latifolia, L. 

Natural Order Santalam. 

Osyris arboreay WaR^ 
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Mutuval OtdcT 105.— A.TistolochviC6(Z. 
AristolocMa bracteatay R^tz. 


Natwal Order 106.— Eiij^hortiaceiB. 


Pbyliantlius nepalensis, 

„ paryifolius. Wall. 

„ velutiniis. Mull. 

,y Miruri» L. 

„ Emblica, L. 

Antidesma diaucimm, Tine. 

Securinega obovata. Mull. 

„ Leucopyras, Miill. 

Putranjiva Roxburghii, Wall. 
Andrachne cordifolia, Miill. 

Biacboffia jaranica, BI. 

Briedelia montaiia, Willd. 
stipularis, Bl. 

Croton oblongifolius, Roxb., introduced. 
Trewia nudiflora, Willd. 

Mallotus pbilippinensis, Mull, (Rottlera 
tinctoria, Roxb). 

Ricinus communis, L., cultivated. 
Homonoya riparia, Lour. 

Baliospermum polyandrum, Wight. 
Excoecaria insignis, Miill. 

Euphorbia indica. Lamk, 

„ pilulifera, L. 

„ neriifolia, L. 

5 , Sikkimensis, Boiss. 

„ longifolia, Don. 

„ Helioscopia, L. 
y, nepaleiisis, Boiss. 

„ Nivulia, Ham. 

,, Royleana, Boiss. 

Sarcococca pruniformis, Lindl. 


Natural Order 107.— Cupulifera. 


C^uercus semecarpifolia, Sm. 

„ Ilex. L. 

,, dilatata, Lindl. 

,, lanuginosa, Don. 

„ incana^ Roxb. 

„ annulata, Sm. 

Natural Order X^’^i.-^MyricacecR, 


Myrica sapida^ Wall. 

Natural Order 100.— EetidacciZ. 


Betula Bhojpattm, Wall. 
,, aciiniinata, Wall. 
„ nitida, Don. 
Alnus nepalensis, Don. 


Natural Order llO.-Conjlaceas. 

Carpinus viminea, Wall. 

„ faginea, Lindl. 

Corylus Colurna, Linn. 

Natural Order Wl,—^Juglandc<x. 

Juglans regia, L. , 

Engelhardtia Colebrookiana, Tundl. 

Natural Order W^.—SaViainra. 

Salix tetrasperma, Roxb. 

,, babylonica, L., introduced. 

„ elegans. Wall, 
y, daphnoides, L. 

„ flabellaris, Anders. 

„ Lindleyana, Wall. 

Populus ciliata. Wall. 

Natural Order 113.— Urticacect. 

Ulmus integrifolia, Roxb. 

erosa, Roth. 

Celtis caucasica, Willd. 

„ australis, L. 

Sponia politoria, Planch. 

„ orientalis, Planch. 

Cannabis sativa, L. 

Urtica parviftora, Roxb. 

Girardinia heterophylla, Dene. 

Pilea scripta, Wedd. 

Lecanthus peduncularis, Wedd. 
Elatostemma sessile, Forst. 

,, diversifolium, Wedd. 

„ StracheyanuTO, Wedd. 

Boehmeria rugulosa, Wedd. 

,, macrophylla, Don. 

„ platyphylla, Don, 

Pouzolzia indica. Gaud. 

„ viminea, Wedd. 

Debregeasia longifolia, Wedd- 
j, bicolor, Wedd. 

Memorialis pentandra, Wedd. 

,, liirta, Wedd. 

Villebrunea frutesceris, Bl. 

Maoutia Puya, Wedd. 

Cudrania javanensis. Tree. 

Streblus asper, Lour. 

Morus atropurpurea, Roxb., introduced. 
„ Imvigata, Wall. 

„ indica, L. 

„ alba, Willd, cultivated. 

Ficus bengalonsis, L., Bar. 

,j infectoria, Wil Id. 

„ religiosa, L., Pi pal. 

„ cordifolia, Roxb. 

„ nemoralis, IVall. 

„ caudata, Wall. 

„ scandens, Roxb, 

„ foveolata, Wall. 

„ tuberculata,, Wall. 

„ Roxburghii, Wall, 
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N'aiuraZ Order 113 ,— TJrticaceee, 
—(concluded). 

Ficus hispida, L, f. 

„ Cunia, Ham. 

„ glomerata, Willd , Giilar. 
y, Carica, L. introduced. 

„ Yirgat^ Roxb. 

Watural Order 114.— Pi^eracem. 

Peperomia reflexa, Dietr. 

Natural Order 115.— (zTietaceee, 

Bpbedra Yulgaris, Rich. 

Natural Order 116,— Ckmferrt, 

Finns longifolia, Roxb. 

„ Gerardiana, Wail. 

„ excelsa, Wall. 

Abies Webbiana, lindl. 

„ Smithiana, Forbes. 

C^nis Deodara, Loud. 

Cupressus torulosa, Don. 

Jnmpenis communis, L. 

„ excelsa, Bieb. 

„ recurra, Ham. 

Taxus baccata, L. 

Natural Order 117.— Palmaceee. 

Phoenix acaulis, Eoxb. 

„ sylvestris, Roxb. 

Ch^asrops Martiana, Wall, 

Calamus Koyleanus, GrifE. 

Wallichia densiflora, Mart. 

NaJtmraX Orief 118.— Aroideoe. 

Ansom ^ac^uemontii, BL 
^ utBe, Hf. & T. 

„ costatum, Mart. 

„ si^iosum. Mart, 

,, carratum, Kunth. 
SMTomatum gnttatuin, Schott. 
Bemusatia Yivipara, Schott. 
AmorphophalluB campanulatus, Bl. 
CMocasS'ia, species. 

Scinda|»us officinalis, Schott. 

,, decursiTa, Schott. 

Typhominn, species, 

PothcM scandms, L. 

Acorns calamus, L. 

Nmtwral Or^r 119 . — Leuutnacect. 

Lcmna minor, L. 

polyrrhiza, L. 


Natural Order 120.— Typacem, 

Typha elephantina, Roxb, 

Natural Order 121.— JuncoginaceiX. 

Potamogeton pectinatns, L. 

Aponogeton monostachyus, Roxb. 

Natural Order 122.— 'Scitariiuieae, 

Globba Orixensis, Roxb. 

Zingiber capitatum, Roxb. 

„ Caisumnnar, Roxb. 

„ ligulatnm, Roxb. 

Curcuma angustifolia, R<)xb. 

„ Zerumbet, Roxb. 

Roscoea elata, Sm. 

„ alpina, Eoxb. 

„ spicata, Sin. 

„ purpurea, Sm. 

Amomum subulatiim, Roxb. 

Hedychium coronarium, L., in gardens. 

„ spicatum, Sm. 

„ coccineum, Ham. 

Costus speciosus, L. 

Musa paradisiaca, L. plantain, cultivated. 
„ nepalensis, Wall. 

Natural Order l23--^Orc7iidacecie. 

Oberonia iiidifolia, LindJ. 

Dienia cylindrostacliya, L. 

Liparis obcordata, Vabl. 

Ccelogyne cristata, Idndl. 

„ ocellata, Lindl. 

„ ovalis, Lindl. 

Eria conTallarioides, Lindl. 

„ alba, Lindl. 

„ flava, Lindl. 

Dendrobium eriseflorum, Griff. 

,, alpestre, Royle. 

Otochilus, species. 

Apaturia Smithiana, Lindl. 

Eulophia, campestris, L. 

„ harbacea, Lindl. ® 

C 3 rrtopeTa fusca, Wight. 

Vanda cristata, Lindl. 

Saecolabium guttatum, Lindl. 

Gharwalicum, Reichb. f. 
Aerides affine, Wall. 

„ odoratum, Lowe. 

„ Hystrix, Lindl. 

„ difforme, Wall. 

Calanthe pubemla, Lindl. 

Orchis latifolia, L. 

Gymnadenia cncullata, Rich. 

„ spathulata, Lindl. 

Aceras angustifolia, Lindl. 

Platanthera orchidis, Lindl. 

„ clavigera, Lindl. 

„ obcordata, Lindl. 

„ Sasannm, Lindl. 

„ Candida, Lindl 

,1 acuminata, Lindl. 
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I^atural Order 123 .—OrcMdaceot 
—(concluded). 

Gamoplexis orobanchoides, Falc. 
Epipactis latifolia, Sw. 

^ macrostachya, Lindl. 
Spirantlies australis, R- Br. 

Habenaria pectinata, Hindi. 

„ intermedia, Don. 

,, marginata, Lindl. 

„ longifolia, Lindl. 

Peristylns Goodyeroides Lindl. 
Heimminin Monorclns, Sw. 
species. 

Satyrium nepalense, Bon. 

Monochilus flarns. Wall. 

Tripleum pallida, Lindl. 

Go^yera raarginata, Lindl. 
Cypripediuni cordigemm, Don. 

Natural Order 124:j^Iridaceaet. 

Iris sulcata-, Wall. 

„ decora. Wall. 

,, Ramaonensis, Wall. 

„ nepalensis. Wall. 

Natural Order 125— .Amaryllidaceoe. 

Orinnm toxicarium, Roxb. 

„ amcenum, Roxb. 

Curculigo recurvata, Roxb. 

Hypoxis anrea, Lour. 

,, orchioides, Kz. 

Natural Order 126.— Dioscoreof. 

Bioscorea deltoidea. Wall. 

,, sagittata, Koyle. 

„ pentaphylla, L. 

Natural Order 127.— LiliacerK, 

Tulipa stelleta, Hook. 

Gagea tbesioides, Fisch. 

ele^ns, Wall. 

IpMgenia indica, Kth. 

Lloydia serotiua, Reichb. 

Fritillaria cirrhosa, Don. 

„ verfcicillata, Boyle. 

Lilium giganteum. Wall. 

„ WaHicbianum, B. et. S. 

„ nepalense. Wall. 

,, Thomsonianum, Hf. 
n roseum, L. 

Gloiiosa superba, L. 

Allium Victoriale, L. 

WalHcbii, Kth. 

„ tuberosum, Boxb. 

„ Govanianum, Wall. 

„ consanguineum, Kth, 

„ rubens, Schxoed. 


Natural Order 127 .—(concld.) 

XJrginea indica, Kunth. 

Asphodehis clavatiis, Roxb. 

Asparagus racemosus, Willd. 

„ fllicinus. Ham. 

Polygonatum multiflorum, All 
sibiricum, Red. 

,, verticillatum, All. 

I Fliiggea intermedia, Sch. 

,, Wallichiana, Kth. 

Smilax maculata, Roxb, 

„ elegans, Wall, 
j ,, macrophylla, Roxb. 

,, ovalifolia, Roxb. 

I Paris polyphylla, Sm. 

I Trillidium Govanianum, Kth. 

Disporum Pitsutum, Don. 

„ calcaratum, Don. 

Natural Order \2^.-^Ali-S7naceaem 

Alisma Plantago, L. 

„ reniforme, Don. 

Sagittaria sagittifolia, L. 

Natural Order 129.— Pontederaeeoe^ 

Monochoria hastata, Presl. 

Natural Order 130.— Commelynaeeoe, 

Cyanotis axillaris, R. et S. 

„ barbata Don. 

Commelyna salicifolia, Roxb. 

., bengalensis. L. 

,, obliqua, Ham. 

Aneilema herbaceum, Wall. 

Natural Order 131.— Ju/noaoeos^ 

Juncus concinnus, Don. 

„ leucomelos, Eoyle. 

„ castaneus, L. 

„ bufonius, L. 

„ eSusus, L. 

„ leucanthus, Don. 

Natural Order 132.'— JRestiacecc* 

Eriocaulon qninquangulare,L. 

„ trilobum, Ham. 

„ sexangulare, L. 

Natural Order 133.— Cypcraccet, 

Carex rigida, Good. 

„ Thomson!, Boot, 

„ mitis, Boot. 

„ nubigena, Don. 

„ foliosa, Don. 
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mtural Order nZ.-^Ctfperacem-^ 
(concluded.) 

Carex lougipes, Don. 

Moorcroftii, Falc. 

,, alopcciirioides, Don. 

„ Wailichiana, Presc. 

„ setigera^, Don. 

„ cnienta, Nees. 

„ uneiiioides. Boot. 

„ vesiculosa^ Boot. 

,, filicina, Nees. 

„ condeiisata, Nees. 

„ bengalensis, Roxb. 

Rbynchospora anrea, Nees. 

,, Wallicliiana, Nees. 

Fimbristylis quinquangularis, Nees. 
yj dicbotoma, VabL 

„ aestivalis, Vahl. 

„ complanata, Link. 

Scirpns jnncoides, Roxb. 

„ affinis, Roth. 

„ niucTonatus, L. 

Abiigaaniia monostacliya, Vahl. 

Eleoeliaris imiglumis, R. Br. 

„ palustris, R. Br. 

„ ovata, R. Br. 

Isolepis setacea, R. Br. 

„ trifida, Nees. 

„ supina, R. Br. 

„ Boylei. Nees. 

Kyliingia monooephala, L. 

„ brevifolia, Eottb. 

„ triceps, Nees. 

Eriopbonim comosuin, Wall. 

Cyperus pygmaeus, Yahl. 

„ aiopeciiroides, Rottb. 

„ compressus, L. 

„ niveiis, Betz. 

„ dnfformis, L. 

„ Ixia, L. 

„ rotundus, L. 

Mafiscits panicens, VabL 

Nntwred Order 

Oryxa satiTa, L., Rice* adtimted. 

Zea Mays, i.,- Makai, Bbnta,, Indian 
Com, i^rmiweed a%d euUwated. 

Ooix L^biyisa, D. 

,, glgantea, Koen. 

Milium e&snm, L., mtradticed. 

Baspalnm pediceilatnm, Nees. 

„ scrobicnlatem, L. ctdiimted, 
,, Eoyieannin, Nees. 

CoiidocMw sentialata, Ne^, 

Faffliieiiiii sMgaiiiai'e, L. 

,, eiliare^ Retz. 

^ miliaceiiBi, L., rndtivated, 

„ maximum, Ja«i. 

„ ovalifoliioii, Foir. 

„ lon^pes, W. & A. 

5 , milkre, 

,, Testltirm, Nees. 

„ pMcatnm, Boxb. 


NatutalOrder IZi. -OraminecB (contd.) 

Panicnm prostratum, Lamk. 

„ re pens, L. 

Oplismenus colonus, Ktb. 

,, compositus, R. k. S. 

„ frumeiitaceiis, Kuiith, cw/ij- 

r at eel. 

„ stagniniis, Ktb. 

Setaria glauca, Beauv. 

,, italica, Ktli., yiafurallzed; cul¬ 
tivated. 

„ verticil lata, Beauv. 

Penicillaria spicata, Lamk, Bajm, cul¬ 
tivated. 

Pennisetum cenebroides, Rich. 

„ triflorum, Nees. 

Gymnotbrix flaccida, Munro. 

Arundinella setosa, Trin. 

Sporobolus diandra, Beauv. 

„ elongatus, R. Br. 

Agrostis alba, L. 

„ ciliata, Trin. 

Mublenbergia sylvatica, Trin. 

„ geiiiculata, Nees. 

„ viridissima, Nees. 

Polypogon littoralis, L. 

Calamagrostis Epigejos, Roth. 
Orthorapbium Rojlei, Nees. 

Piptatberum aequiglume, Munro. 
Alopecurus pratesis, L. 

Pbleum arenarium, L. 

Phragmites Roxburgbii, Kunth. 

Cbloris barbata, Swartz. 

Eleusine indica Gsertn 

„ Coracana, Gaertn, cultivated, 

3 , verticillata, Roxb. 

Cynodon Dactylon, Pers, Dub. 

Avena fatua, L. 

„ pratensis, L. 

Poa annua, L. 

,, pratensis, L. 

„ bulbosa, L. 

Eragrostis plumosa, Link. 

,, pilosa, L. 

,, verticillata, Beauv. 

,) unioloides, Nees. 

,, poseoides, Beauv. 

„ nardoides Trin. 

,, diandra, Roxb. 

Melica ciliata, L. 

KcBleria cristata, Pers. 

» pbleoides, Pers. 

Dactylis glomerata, L. 

Pestuca duriuscela, L. 

Bromus squarrosus, L. 

,, arvensis, L. 

„ giganteus, L. 

Arundinaria falcata, Nees. 

„ Falconeri, Kz. 

Tbamnocalamus spathifiorus, Munro, 
Bambusa arandiuacea, L. 

Bendrocalamus strictus, Nees. 

Hordeum hexasticbon L., Jau, Barley, 
cultivated* 
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Natural Order 131.-~(rrawii7ja—(concld.) 

Hor^nm vulgare, L., cultivated. 

EIjmus sibiricasj L. 

Loliiim speciosum, Stev. 

„ temulentnin, L. 

Triticum vulgare, ViL, Gehun, Wheat, 
cuitlmted, 

Mnesithea laevis, Kth. 

Bottbceliia exaltata, L, 

Of)iiiiims corjmbosus, Grtn. 

Manisanss graTiularis, Sw. 

Andropogon Gryllus, L. 
j, acicniarisf Rets. 

55 involutus, Steiid. 

5 , montaniisi, Koxb. 

^ Isclissmum, L. 

Heteropogcn contortus, R. & S. 

5 , Royiei, Nees. 

Sorghum vulgare, Pers,, Joar, cultivated. 
5 , Halepense, L. 

Apocopis Royleanus, Nees i 

Batrathemm ruolle, Nees. i 

^ lancifolium, Trin. 

„ echinatara, Nees- i 

Anathenim muricatum,. Beauv, 
Cyrabopogon lauiger, Desf. 

5 , flexnosus, Nees. 

5 , Martini, Muiiro. 

,, Schcenanthus, L. 

„ Nardm^, L. 

Androscepia gigantoa, Brongn. 
Aiitliistiria ani-idinacea, Nees. 

,5 Anatliera, Nees. 

, 5 . scatidens, Roxb. 

Apliida aristata, L. 

,f geniculata, Roxb. 

Imperata anindinacea, (JyrilL 
Saccbarum spontaneum, L. 

,5 2 >rocemm, Roxb. 

5 , olEciiiarumj L., Sugarcane 
euttirafed^ introduced. 

Sara, Roxb. 

,, filifolium, Nees. 

Eriantlms Ravennae, Beauv. 

3 s japouicus, Beauv'. 


Crtptogajms. 

Ndices or Ferns. 

Woodsia elongata, Hk. 

,5 lanosa, Hk. 

Dicksonia appsndiculata, AVall. 

„ sc.ibra, Wall. 
Davallia pulchra, Don. 

divaricata, Bl. 
if immersa, Wall, 

nodosa, Hk. 

Adiantum Iiinulatura, Biirrr*. 
if caudatum, L. 

n Gapilius-Veneris, L. 
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Filices or (con tinned.) 

Adiantum renustum, Don. 

Cheilanthes Dalhousiae, Hk. 

„ farinosa, Kaulf. 

Onychium auratum, Kaulf. 

„ japonicum, Kunze- 

Pellea, calomelanos. Link, 

Pteris lon^folia, L. 

„ cretica, L. 

„ qiiadriaurita, Eez. 

„ aqnilina, L. 

„ Wallicliiana, Agdh. 

Woodvvardia radicans^ Stn. 

Asplenium, alternans, Wall, 

„ variaiis Hk. and Gr. 

,, viridie, H uds. 

„ Trichoinanes, L. 

„ planicaule, Wall. 

5 , ioutanum, Bernh- 

,5 bulbiferurn, Forst. 

,5 teiniifoliuin, Don. 

,, Filix fcemina, Bernh. 
tf polypodioides, Mett. 

„ dilatatum, Wall. 

„ esculentum, Persl. 

„ Ceterach, L. 

,, austmle. Brack. 

Aspidium auriculatinn, Svv. 

5 , aculeatnm, Sw. 

,, Tliomsoni, Hk. 

„ aiistatum, Sw. 

„ falcatutn, Svv. 

Neplirodium unitum, R. Br. 

„ l)rolixuin, Bak. 

„ sparsurn, Don. 

„ niolle, Desv\ 

5 , cicutariiiin,, Bak. 

„ irolymorplium, Bak 

„ Filix-mas, liicli. 

„ coclileaUuri, Don. 

„ odoratuin, Bak. 

Oleaudra Wallichii,. Hk. 

,, neriiformis, Cav. 

Polypodium eru-besccns, Wall. 

„ pruliferum, Prrsl. 

„ iineatum, Coiebr. 

„ anic.enum, Wall. 

,, laehnopus, Wall. 

5 , malacodon, Hk. 

,, trifidum, Don. . 

,, Tdngua Sw. 

„ stigmosum, Svv. 

„ fissum, Bak. 

„ flocculosura, Don. 

5 , lineare, Tbunb. 

„ normale. Don. 

„ membranaccuin, Don. 

„ propinqmim, AVnll. 

„ juglandifolium, Don* 

„ quercifolium, Jj. 

„ bimalense, Honk. 

,, leiorbizon, Wall. 

Acrosticbum virens, Wall. 

Gymnogramme vestita, Hk. 



HniA^LATAK PISTEICTS 




Fllkei CfT Ferm — (coDcld.) 

Gjnmogramme Andersoni, Bedd. 
,, javanicaj Bl. 

„ laneeolata, Hk. 

„ involnta, Don. 

Osmunda Claytoniana, L. 

Sebiziea digitata, Sw, ^ 

Lygodiam, scandens, Sw. 

„ japonicmra^ Sw.^ 
BotiycMum daueifoliumj AVall. 

„ Lnnaria, Sw. 

„ Virg-iniannni, Sw, 


Lycopodia cecs. 

Selaginella Jacquemontii^ Spring-, 
setacea. Spring* 
j, snbulifolia, Spring. 

Ilarsiliacem. 

Marsilea qiKlrifoIia, L. 

Characccc. 

Cliara vetfcillata, Roxb. 
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PLANTS OE KUMAOK? 


The following list gives the names of all plants known to have 
been found in Kuniaon; Garhw^l and the 
Area under notice. Bhabar, three of ihe districts which are in- 

eluded in the Commissionership of Kumaon. Plants of the plains 
of India, plants growing in Tibet, and plants only found in the 
independent States of Nepal and Tihri, do not appear in this 
list The words, “ common, ” frequent,” and rare ” have been 
employed to denote the comparative occurrence of the various 
species ; bat as the European stations of Almora, Naini Tal, and 
Eanihhet are all situated at a height of between 5,000 and 7,000 
feet above the level of the sea, it will be easily understood that 
plants growing about that level are more likely to meet an observer’s 
<eye than plants which grow either at a very high, or at a very low 
elevation. Plants which are marked “ rare ” without any locality 
being given, are those which have been found by former observers, 
but which have never been seen growing within the limits of the 
division by Colonel Davidson, Mr. Waterfield or Dr. Watsom 
ill the arrangement of the orders, genera, and species, Hooker’s 
^ Flora of British India,’ has been followed as far as published, that 
is to say, to the end of Polypetaloe. With regard to the other groups 
the books chiefly consulted have been Brandis’ Forest Flora, 
Madden’s Papers in the Journal of the Asiatic Society, Boyle’s 
Illustrations of Himalayan Botany, C. B. Clarke’s Composite and 
Commelynacese, Steudel’s Grasses, and Cyperacea 3 , Hooker and 
Baker’s Ferns, Mitten’s Mosses. 

Synonyms have rarely been given except where tlie name 
adopted in the list is different from that given by Royle. Boyle’s 
Illustrations, published iu 1839, is still a standard work on Hima¬ 
layan Botany, and most of the plants figured 
in it are found in the Commissionership of 
Kumaon. There are, however, in Boyle’s book a certain uimiber of 
plants which are common near Mussooree, where the book was 
written, but which are not found east of the Alaknanda river, the 

Q notice and list h.ys been prepared for this voliime'^by >Ir. W. Watson. M D 
Itepiitj Sanitary Commissioner. Almora. 


Range of plants. 
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boundary between the Kiimaoii Cominissionership and the ISTativ^o 
State of Tihri. As examples of these Mnssooree pknts not found 
in Kumaon may be quoted— 

Dwtmmms alhus^ Berheins Lyciumj Rosa Lyelli^ Soyierila teneray 
Geniimia Kurrao, Picrorhiza Ktm^oOj Eremostachys superha. 

On the other hand, the common pTialel tree of Eastern Kumaon 
(Basma hutyracea) is apparently not found at Mnssooree, as it is 
not mentioned by Royle as occurring there. The same remark ap¬ 
plies to the very common and very beautiful Silang tree of Kumaon 
(Olea acuminata). This tree, conspicuous from its sweet scented 
yellow blossoms, is never alluded to by Koyle, so that he probably 
never met with it near Mussooree. It is found in Kumaon at all 
elevations from 3,000 to 7,000 feet. There are fine trees of it at 
Debi Dhura at a height of fi,800 feet, and at Kapkot at a height of 
3,400 feet. 

The Kumaon Division includes a tract of country varying much 
in elevation. On the south, the Bhabar strip along the foot of the 
hills has a mean height of about 1,400 feet, whilst the passes that 
lead into Tibet have an elevation exceeding 18,000 feet. It mioht 
be expected that European forms would be more abundant towards 
these passes than in the Bhabar, and this, on the whole, is the case. 
There are, however, some European plants that are only found at 
Eastem^pression. elevations and are never seen above 

6,000 feet. The most common of these 
t—Eanufwulus seeleratus, Geranium molle, Veronica AnagalliSy 
and Wey^ma gffmnalisy and it is difdcnlt to assign an adequate 
reason for this phenomenon. Another remarkable fact connected 
with the montane flora is the eastern depression of many Hima¬ 
layan pknts. By this term is understood that plants which occur 
only at high elevations near Simla are found to grow at lower 
devaW at Mussooree and at still lower heights near Kaini Tab 
The following plants may he named as affording examples of 
eastern depression— 

(a) The shrub Coriaria nepalemis, which gives its name to the 
ston of Mussooree, is said by Eoyle not to grow under 
JOOO feet at Mnssooree. In Kumaon, however, it 
descends as low as 2,000 feet. 
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(h) Hemiphrayma Jieterophylla, one of the Scrophulanacece, is 
never found at Simla below 10,000 feet, whilst it oceuis in 
Kumaon at 7,000 feet, and is common there at 8,000 feet. 

(r) The Tilonj oak, Qiiercus dihitcaa, is found at Simla about 7,000 
feet, and near 27aini Tal it grows abundantly down to 3,000 

feet. 

(d) Dipsacus hiermis is one of the most common plants at Almora 
(5,500 feet), but is not found towards Simla at elevations 
below 8,000 feet. 

{e) Ehholtzia pohjstachya^ another common Almora plant, is 
found in Kumaon as low down as 4,000 feet, but near 
Simla it is not met with under 7,000 feet. 

if) Senecio densiflorus and S, rii/itiervls, with auricled leaves, are 
common all over Kumaon in Koveinber as low as 4,000 
feet, but are not found in the neighbourhood of Simla 
under 7,000 feet. 

It does not follow, and is not apparently true, that the higher 
limit of these plants follows the same law as their lower limit, but of 
the existence of the law of eastern depression oP the lower limit of 
Himalayan plants, there can he little doubt. There is no example, 
so far as is known, of the converse, that is to say, of a plant 
confined to the higher ranges in Kumaon and growing at a low 
level near Simla. 

With regard to certain plants being confined to particular rock 
formations, some interesting observations were made by Major 
Madden; thus he found that Trigonella gracilis^ Arg}j 7 'olobium 7 vsenm, 
and Arggy'olohiuyyiflacciduryi were confined to limestone rock. Thg- 
mm seipj/Umn, on the contrary, is only found on micaceous rock 
formations. 

One of the most interesting facts for investigation in the Flora of 

Introduced plants. country is the number of introduced 

plants which have become wild. Of these, 
two may be noticed in Kumaon. The deodar tree, which is really 
a native of the Himalaya west of the Alaknanda, but being a sacred 
tree, it has for many generations been planted round almost every 
Kumaon temple. There are now magnificent groves at Gangolihat, 
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Lohagliat, Ciampliawat, and Bala Jageswar, and there is a tree at 
Wan in Garliwal which is certainly many hundreds of years old. 
Still the deoddj^ is undoubtedly not indigenous. The other plant is a 
weed and is of comparatively recent introduction. It is the JSri^eron 
eanadense, known to the natives as the locust weed^ f sallo) because it 
is believed to spring from soil where locusts have alighted. This 
plant is not mentioned by Major Madden, who published his papers 
ill the year 1840, and it has therefore in all probability made its 
appearance since that date. It is now a most common and a most 
troublesome weed in cultivated fields. 


Indigenous drags. 


Many of the Kumaon plants are collected by the villagers and 
sold to herbalists to be used in medecine. The chief marts are 
Haldvvjini, Barmdeo, and Ramnagar in 
Kumaon, and Kotdwara in Garlwal. The 
articles most in demand are the fruit of Terminalia Cliebula^ the 
roots of Curmma longa^ Kyllingia triceps^ Piper silvaticiwi, and the 
various species of aconite ; the bark of Afynca sapida and Cinna- 
momum Tamala; the rind of the fruit of the pomegranate ; the 
powder from Mallotus philippinensis, and the various species of 
cMretta, all of which will be noticed hereafter in the chapter on 
^Economic Botany.’ 


Dr. Watson desires to record and acknowledge the assistance 
that he has received in the preparation of this list from his friends 
Dr. King, Director of the Royal Botanical Gardens, Calcutta; Colonel 
Davidson, E.E .3 and Mr. W. Waterfield of the Bengal Civil Service* 
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DIVISION I.— POLYPBTALA3. 


Ho. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER i.—RANUHCULACEiE. 


1 

Clematis (Cheiropsis) Hepaulensis ... 


December, near 
streams; rare. 

<2 

„ montana 

Ghantiali ... 

April, common. 

S 

„ barbellata 


May; rare. 

4 

„ (Flaramula) grata 

Ghantiali ... 

Common. 

5 

„ Gouriana 


Bhabar and valleys; 
October. 

6 

„ piiberula 


Colonel Davidson. 

7 

„ „ orientalis 

[parvifolia Edgeworth.] 

... 

Above 10,000 feet. 

S 

,, ,, nutans 


May. Common. 

9 

„ „ acuminata 


Rare. 

20 

j, 5 , connata [am- 

plexicaulis velutina and 
gracilis, Edgeworth.] 

Ghantiali ... 

August, September. 

Very common. 

11 

„ 5 , Buchananiana, 

Ghantiali ... 

October. Very com¬ 
mon. 

12 

,, j> " grewiaeflora ... 


Rare. 

13 

Anemone (Eriocephalns) vitifolia ... 


June and July; com¬ 
mon. 

14 

„ (Anemonanthea) obtusiloba. 

Kakriya 

May. Very common. 


„ [Govaniana and discolor] ... 


Above 6,000 feet. 

15 

„ „ rupestris 


June. Above 10,000 
feet. 

16 

„ „ rivularis 


Common. 

17 

„ (Omalocarpus) polyanthes, 


Rare, 10,000 feet. 

18 

„ „ elongata 


») 

19 

Thalictnini (Physocarpum) elegans ... 


V 55 

20 

,, „ platycarpuin ... 


Pare. Badri u:ith. 

21 

„ „ cultratuiu 


Rare. 

22 

„ „ Glieliclonii 



2.3 

,, „ reniforme ['neu- 

i rocarp ni, Royle,] 


Common; high eleva¬ 
tions, July. 

24 

„ „ paiiciliorum ... 


Frequent. 

25 

, „ (Eiithalictrum) Punduamim, 


Common. 

26 

„ „ sanieulas forme. 


On trees; autumn. 

27 

,, „ Javauicuin 


n 

V ery com: i: on, sun mer. 

28 

„ „ foliolosum 

Pengla jari... 

29 

„ „ minus 


Frecpient. 

.30 

Cailiaiithemum cacbemirianum 


Above 10,000 feet. 

.31 

Adonis aestivalis 



32 

Eainmculus (Batrachium) aqiiatilis... 

1 

Bhi irXal. 

S3 

! „ (Hecatonia) sceleratus ... 

Shim 

Common up to 4,000 
feet. 

34 ; 

„ hirtelluB ... 


High elevations. 

35 ■ 

„ y, diffusus 


Commou. 

36 . 

„ ,, laetus 

Dainiya 

Very common. 

37 , 

„ (Echinella) fiaccidus ... 

Rare. 

38 ; 

„ M arvensis ... 

Ainwa ... ! 

Common at low levels. 




328 


HIMi^LATAN DISTRICTS 


DIVISION L—POLYPETAL^—( cojituiued ). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OEDER l.—RANUNCULACEJE-(concluded). 



Oxygraphis prlacialis 


Above 15,000 feet.. 

40 

„ polypetala ... 


„ 10,000 „ 

41 

Caltha palustris [Govaniana, Royle], 


Common. 

42 

Trollius acaulis 


Above 10,000 feet. 

4S 

„ pumiiis 


„ 12,000 „ 

44 

Isopynim grandiflorum ... 


» » 

45 

Aquil^a vulgaris 

Manila 

Common. 

46 

Eeipiiinium denudatum [pauciflomm, 



Royle.] 


Above 15,000 feet. 

47 

„ caeruleum ... 

... 

4S 

„ datum 


China liill 8,000 feet,. 

49 

„ vestitum ... 


„ 8,000 „ 

50 

,, Cashm i rianuni 


„ 10,000 „ 

61 

„ Ajacis 

Munila 

Naturalized. 

62 

Aconitum Lycoct s mum ... 

Bish 

Above 8,000 feet. 

53 

„ paEnatum 


?? )> ?> 

64 

„ ferox 


„ 10,000 „ 

65 

„ Naivellus 

... 

» }> ff 

66 

„ heteraphyllom 

Atis 

„ 8,000 „ 

67 

Actaaa spicata 


Rare. 

68 

Cimiciiuga fcetiiia 



69 

Paeonia cmodi 

Bhunya madin, 

Young shouts eaten. 


ORDER 2.—DILLENIACB.®. 


1 

Dillenia indica 

... 

Rare. 


ORDER 3.—MAGNOLIACE.^, 


1 

MicRdia Kisopa 

Ban champa, 

Common; Beripul and 




Ukhimath. 

2 

Scdiixandm grandifiora ... 

Silangti 

Frequent; Gagar. 

3 

^ propinqua 

Sindrayan ... 

Common. 


ORDER 4.—ANONACE.iE. 


1 

FolyattElaKorinti [Guatteria Korinti, 

Madden,]' 

... 

Swamps. Bhabar. 

2 

Anona squamosa 

Beha 

Ditto „ 

3 

Miliusa velutina 


liare. 

Kotdwara. 

4 

tomentoaum 

Kangri 


1 ORDER 5.—MENISRERMACE^. 


1 

Tittcwpora wrdif ol ia 

1 Gurclia 

1 . ATY^ TV1 rWfc 

s 

C«»il'!3» laurifo-iius 

Tilbarapanya- 

V..^v/ii.i IXIUil» 

„ about 4,000 

3 

4 

„ ^ villous 

Steptenia 'Cl^g^iis 

li andkakra. 

feet. 

Rare. 

6 

6 

y, rotunda [BoxburghianaJ ... 

ei»M'pel<» Rareira [convolvulacea]. 

Gaujara 

Bari 

» 

Common. 

a 
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DIVISION I.—-POLYPETAL^—( continued ). 


m. 


1 

s 

3 

4 
6 
a 

7 

8 
9 

10 

11 

12 
13 
^4 


Scientific name. 


Vernacular 

name. 


OEDEB 6.—BEEBJBRIDEJE. 


HolbcEllia latifolia 

„ T^r. anguatifelia 
Berber!8 (Mabonia) nepalensis 

„ (Euberberis) vulgaris 
„ „ uinbellata 

aristata 

« „ Bycinm 

^ „ asiatica 

„ „ Wallicliiana . 


GopTila 

Goplila 

Chotra 

Kilmora 


Podophyllum eraodi 

OEDEE 7.—NYMPHACEJE. 
Kelumbium speciosum ... ... | Kanwal 


OEDEB 8.—PAPAVEEACE^. 


Papaver dubium [glabrum, Royle] 
Argemone mexicana 
Meconopsis aculeata 
„ robusta 

5 , nipalensis ... 

Stylophorum lactucoides... 


Tdkuvia 
Bhar bhdnd, 
K^da 


ORDER 9.—PUMARIACEAE. 


Dicentra Roylei 
j, scandens 

Corydalis rut^folia [diphylla] 
„ cachemiriana . 

„ crithmifolia ... 

„ elegans 

j, Govaniana 

„ ramosa 

j, sibirica [filiform!s] 

„ corniita 

„ chaerophylla ... 

„ meifolia 

„ flabellata 

Fumaria parvifolia [Vaillantii] 


Bhutkes 


Khairuwa 


ORDER IO.~-*CRUCIFEILaS. 


Tbibe Arabide.®. 
I^asturtium officinale 
>j palustre 

» montannin 

Barbarea vulgaris 
Arabia glabra 


Piriya halim, 


Note. 


Maj, common, Rani« 
khet and Binsar. 

Frequent, Thakil and 
Binsar. 

High elevations. 

Rare. 

Common. High ele¬ 
vations. 

Rare. 

Common. 

■China hill, Colofnel 
Davidson. 

High elevations. 


Frequent, Bnwali po- 
kar. 


Common. 

Bh^ibar; introduced* 
Above 10,000 feet 


Rare. 

Conmaon. 

3> 

Above 9,000 feet. 
Rare. 

Above 10,000 feet. 

„ 8,000 „ 

„ 12,000 „ 

Common. 

Very common, 
Common, Binsar. 
Above 10,000 feet. 

„ 9,000 „ 

Very Common- 


Cultivated. 

Common. 


Frequent. 


42 
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DIVISION I.—POLYPETAL M — ( continvcd). 


Ko. 

Scientific name. 

Vernacular 

name. 


OEDEK 10 .—CKUCIFEK,^!—(continued). 


Tribe Arabiders—( concluded). 

6 

Arabisalpina 

Bai ghds ... 

7 

„ amplexicaulis 

8 

Cardamine hirsuta 


9 

„ impatiens 

Sheliya 

10 

^ macropbylla... 

... 


Tribe Altssine,®. 


11 

Alyssum mari t i mum 

... 

12 

„ canescens 


13 

Darba (Chrysouraba) alpina 


14 

,, (Leucodraba) incana 


15 

„ „ lasiophylla 


16 

„ „ fladnitzensis ... 



Tbibe Sistmbriers. 


17 

Sisymbrium moll issi mum 


18 

„ himalaicum... 

... 

19 

„ Thalianum ... 


20 

„ rupestre 


21 

„ strictum 

... 

22 

„ Wallicbii ... 


23 

„ sophia 

Jauaghas ... 

24 

„ Columnae ... 

25 

„ Alliaria 

... 

26 

Eutrema primulsefolium... 

... 

27 

Erysimum hieracifolium 

... 


Tribe BRASSiCEic. 


28 

Bra^ica nigra 

‘ Kali sarson... 

29 

,, campestris 

„ mr. didiotoraa... 

Jariya 


Mf, glauca, Box: 

Bara, pila sar- 



Eon. 


ft, w- ^auca, Boyle 

Dain toriya,., 

» . 

„ trilocularis 


SI 

,, juncea 

B0 ... 1 


i EinieA,satiTa ... 

[ Dua ( 


i Tribe IaEpidineae. 


» 

Cajwella Bursa-pastoris ... 

! 

34 

Lepidium sativum 

Halim ( 

36 

„ capitatam 


36 

ft rudezale 



Tribe Thlaspibe,®. 


37 

Megwarpoeapolyandra ... 


38 

39 

TUasiH airV'ense 
,, alpestre 

lObapriya ... ( 


; Il»ridella Andersoni 

. . - . 

... 


Note. 


I'requent. 

Common. 

Very common, 
("ommon. 


^Naturalized, 
Above 14,000 feei 
„ 1 L >,000 „ 

^ 1<J,000 „ 

„ 12,000 „ 

„ 13 000 


Above 8^000 feet. 
„ 10,000 „ 
Common. 

Above 8,000 feek 
Common. 


I’reqiient. 

Bare. 


Cultivated- 


„ nptollyOOO 
feet. 

Weed in fields. 


Common, May 
June, Almora. 


12,000 


and 
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No. 


Scientific name. 


Vernacular 

name. 


41 


1 

2 

3 

4 
6 


OEDEE 10.— CEUCIFERJE—(coaclnded). 


Tribe RaphanE.®. 

Eaphanns sat ITUS ... .*• I Mull 

ORDER ll.—CJAPPARiDACB..®. 


Cleome [Polanisia, Madden] Tiscosa... ) 


Gynandropsis pentaphylla 
Capparis spinosa l_ctir. leucophylla] ... 
,, horrida 

Maerua arenaria [Niebuhria oblongi- 
folia, Rojie, Ill.l 


XJlta kanta. 


I ORDER 12.-RESEDACEiE. 

1 Reseda odorata ... ... 1 

ORDER 13.—VTOLACEiE. 

i Viola biflora [reniformis] 

„ Patrinii [casspitosa] 

„ diffusa... 

„ serpens [caneseens, Wall} 

„ kunawarensis 


Note. 


Cultirated. 


Common, Bhabar and 
Talleys. 

Bhabar and valleys. 
Common. 

Bhabar. 

Rare- 


Naturalized. 


Common. 

jj 

Rare. 

Common. 

AboTC 11,000 feet. 


ORDER 14.—BIXINEjE. 


Cochlospermtim Gossypium 
Flacoar£.a Ramontchi ... 

,, sepiaria 
Xylosma longifolium 


Kumbijkatira, 

Kandai 

,, 

Katari 


Common, Bliabi^r. 

5^ 

}> 

Rare. 


ORDER 15.—PITTOSPORACEJE. 

Pittosporum floribimdura ... \ 

„ eriocarpum ... ... | Gar siling 


Common, rirer banks^t 

)7 


ORDER I6.*-^P0LYGALACE^. 

Polygala triphylla[glaucescens, Wall], 

„ crotiilarioides ... 

„ abyssinica 

„ Icpta’ea [oligophylla. Wal- 
lich]. 

5 „ persicarisefolia... 

6 „ chinensis, [Rothiana, W- 

and A. 

V „ sibirica [elegans, Wallich], 

ORDER 17.—CARYOPHYLLACEJE. 
Tribe SiLEXEiK. 

1 Gypsophila cerastioides ... ... I 


2 Saponaria Taccaria 

3 Silcne iuflata 


Co'nmon, autumn. 
Very common. 

Rare. 

Common up to 4,000 
feet. 

August, i’rccpient. 
Common, Bhabar, 

?> 


Common abont 10^)00 

feet. 

Introduced. 

Common. 








332 


HIMALAYAN MSTEICTS 


DIVISION I.—POLYPETALiB—( continued ). 


m. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 17.—CAR YOPHLLACE^—(concluded)'. 

Tribe Sileneae—( concluded). 


4 

Silcne conoidea 


Common. 

5 

„ gallica 

... 

IntroducetL 

6 

y, Falconeriana 


Co 1 mon. 

7 

„ Stracheyi 


Rare. 

8 

Cucubalus bacciferiia 



9 

Lychnis multi caul is 

... 


20 

„ inliata, Blink worth 


Very ra»e. 

11 

„ indica [fimbriata, Hadden}, 


Very common. 

2^ 

Tribe Alsine^ 

Cerastium dahuricum ... 


Rare. 

13 

„ vuigatnm [triviale, Mad- 

... 

Very common. 

14 

den]. 

„ Thomsonii 


Rare. 

15 

Stellaria (Schizostegium) crispata 

... 

i ConimoiE 


[monasperma, Don]. 

„ „ paniculata [media, 


Rare. 

27 

Wight. 

„ (Malachium; aquatica ... 



IS 

„ (Eustellaria) media [mono 



19 

gyna, Don]. 

,y „ semivestita 


Painkhanda; commti»n . 

SO 

„ „ Webbiana, [Leu- 


Very common. 

SI 

costemma angus- 
tifolia, Wall]. 

„ 4 „ latifolia, [leucos- 


Rare. Ilanipdni. 


temma lat. folia. 
Wall]. 

(Larbraea) longissima ]pa- 


1 

S3 

tens, Don}. 

„ (Adenonema) decnmbens... 


Above 11,000 feet. 

S4 

Arenaria (Alsine) foliosa 

... 

Pain khan da j common^. 


1 ,, (Eremogone) festucoides ... 


«June. 

Rare. 

26 ! 

„ (Suthalia) serpyllifolia ... 


Common, May & June. 

27 

„ „ orbiculata 


28 

„ (Lepyrodiclis) holosteoides, 



29 

„ Benthami ... ... 


Rare. 

» 

Spergula arrensi s 


Introduced. 

31 

„ pentandra [Arenaria flacci- 

... 

32 

da, Roxb.] 

Teibe Poexcabfejji. 

1 Drymaria cordata 

I 

>» 

Common. 

33 

1 Polymr^eacorymboea ... 

1 

» 

1 

Omder 18.—POETULACEJE. 

Portulaca oleracca ... ... 1 Luniya-knlfa, 

1 ' 

Common. 
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Ko. 

I Scientific name. 

Vernacular 

name. 

Note. 


OBDEE 19 .— TAMABISCINE-®. 


I 

Taamrix gallica 


Bhabar. 

S 

,, dioica 



3 

My ricaria gciniaiiica 


Frequent, abore 2 0,000 
feet. 

4 

„ elegans 


Frequent, aboYel 1,000 
feet. 


ORDER 20.—H yPERTCINE./E 


2 

Hypericum (Andros^mum) cernuum. 

Ulua-bena ... 

Common. April. 

2 

„ cardi folium 


Rare, Rarnni. 

Frequent abore 8,000 

3 

Ivsimachioides 





feet. 

4 

„ patulum [uraliim, Don]. 


Common, September. 

6 

,, (Eahypericu i.( perfora- 


>» >> 


turn. 



6 

„ elodeoides ... 


„ August, and 

September. 

7 

„ nepaulense ... 


„ August, and 



September. 

8 

„ (Brathys) japonicum 


Low elevations. 


[pusillum]. 




ORDER 21.—TERNSTRiEMIACE..aE 


1 

Eurya acuminata 

Deura 

! Common. 

2 

Actinidia [Trochostigma, Madden] 

... 

Bhabar and banka of 


callosa. 


Sarju. 

j> 

Saurauja nepaulensis 

Gogana 

Common, 

4 

Camellia thea 

Cha 

Introduced. 


ORDER 22.—DIPTEROCARPEdS. 


1 

Shorea robusta ... ... ( Sal Sakhu ... 

Common up to 4,500 




feet, March. 


ORDER 23.—MALVACEAE. 



Teibh Malvis.®. 



I 

Malva verticillata 

... 

Frequent. 

2 

„ silYestris, [mauritiana, Mad- 

Tilchoiii 

Gardens and wild. 


den]. 


3 

,, rotundifolia 


Common. 

4 

,, parrifiora 


Up to 2,000 feet. 

5 

Sida rhombifolia 

Bhoa Kalabali 

Common. 

6 

,j cordifolia 


7 

Abutilon polyaudrum 


Bhabar and up to 3,000 
feet. 

8 

„ indicum 



TniBE Ukbne.ab. 



9 

Urena lobata ... ! 

Sujiya Chat- 

Common, banks of 



kura. 

streams. 
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HIMJ^LAYAN DISTRICTS 


DIVISION L—POLYPETALJ3—( eontinued ). 


Ho. 

Scientific name- 

Yernacular | 
name. j 

Note. 


ORDEB 23 .—MALYACEJE—(conclnded). 

Tjribe Hibisce-e, 


10 

Hibiscus (Furcaria) furcatus 

... 

Introduced. 

11 

„ (Lagimea) solandra 


Common. 

12 

„ (Abelmoschus) ficulneus ... 



13 

„ pungens 

Hao Kapasya 

tj 

14 

„ cancellatus 

,, 

» 

15 

Tiiespesia lampas ... ... . 

Tribe Bombaceab. 

Kapdsya 


16 

Kydia calycina ... ... 1 

Pata 

Common, September. 

17 

Bombax malabaricuirt [Bombax hep- I Semal 
taphylium, Roxb.] 1 

ORDER 24.'-STEECULIACEJE. 

„ Bhubar, up 

to 4,800 feet. 

1 

Stercnlia urcns 

Katira 

Bhabar. 

2 

„ villosa 

Udyal 

j) 

Common. 

3 

„ (Firmiana) fulgens [Wal- 

lichii, Madden.3 

Bodala ... 

4 

Helicfceres isora 

Maror phal, 

Bhabar, May,-Septem¬ 
ber. 

6 

Pterospermum acerifolium 

Mucbkunda, 

Introduced. 

€ 

„ lancGoefolium [P. sub- 

erifoliu Madden] 

}> 

Bhaber. 

7 

Melochia corchorifolia, [Riedleia cor- 
chorifoUa, Dec.] 


Up to 4,000 feet. 

8 

Waltheria indica, [Melochia corcho¬ 
rifolia, Wall.] 

ORDER 25.—TILIACE.a 

1. 

» n 

1 

Greivia oppositifolia 

Bliekla, bhen- 
gal. 

Common. 

2 

„ tilisefolia 


Frequent, vadeys. 

3 

1 ,, aslatica [elastica, Boyle, III.] 

Pharsiya ... 

Common, cultiYated. 

4 

1 „ sapida [nana. Wall] 


Common. 

S 

i „ scabrc^hylla [sclerophylla. 

Wall] 

Gar bheli ... 

3 > 

€ 

„ laevigata [didyuia, Roxb] ... 

Bhimul 

jj 

7 

„ polyga-p.a 

... 

Bhabar. 

8 

1—1 

1 

o 

1 

1 

% 

1 

p 

Leshwa, ku- 

Common. 

9 

„ rbomboidea rangnlatSL 

Wall.] 

Chat kura ... 

Up to 4,000 feet. 

10 

CorchoruB faseicnlaris ? 


Introduced. 

11 

„ amtaagnlos ? 


12 

Elceocarpiis Yarunua 

OBDER 26.—LIHEJE 

Jalpai 

_ 33 

Rare. 

1 

1 lainum usitatimimum 

\ Alsi 

Introduced. 

S 

Beinwardtia trigyna 

1 Pyfira 

Very common, March- 

3 

„ tctragyna ... 

1 

Rare. 
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No. 


Scientific name. 


Vernacular 

name. 


Note. 


ORDER 27.—MALPIGHIAGE-®. 


1 j Hiptage madablota 

S j Aspidopterys Wallichii [Hircea nu- 
tans, Wall]. 


March; common up to 
.3,000 feet. 

June ; frequent up to 
4,000. 


ORDER 28.—ZYGOPHYLLE-®. 
^ Tribulus terrestris ... ... j 


Common. 


ORDER 29.—GERANIACE.®. 


1 

2 

3 

4 

5 

6 

7 

8 
9 


10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 


20 

21 

22 

23 

24 

25 


26 

27 

28 

29 

30 


Geranium pratense 
„ collinum 

„ palustre ? [grandiflorum, 

Edgeworth] 

„ Wallichiamim 

„ GreTilleannm [eriostemon, 

Don] 

„ nepalense 

„ polyanthes ... 

„ rotundifolium 

„ molle 


„ Eobertianum 

„ lucidum 

„ ocellatum [bicolor. Boyle, 

Ill] 

Tropaeolum majus 
Oxalis corniciilata 
„ acetosella 
Biophytum sensitivum ... 


Ankri 


Chalmori 


„ Reinwardtii... 

Impatiens (BreTicapsnlse) Balsamina, 
„ (Dongicapsulae Boylei var. 

moschata, Edge. 

„ Thcmsoni 

„ sulcata [gigantea, Edge.], 

„ amplexicaulis 

„ scabrida [tricornis, Lind, 

^ Hamiltoniana, Don]. 

,, bicornuta 

„ amphorata 

var umbrosa, Edge, [bi.co- 
lor, Royle, Ill.] 

J, racemosa 

„ laxiflora 


Rare, Painkanda. 

„ Mana Pass. 

Common, Naini Tal 
and Binsar, July. 

Common, May, June. 

Rare. 

February. Banks of 
Ganges up to 1,500 
feet. 

Common. 

Very common, April, 
May, 

Introduced. 

Very common. 

Rare, Pindari, April. 

Common up to 4,000 
feet. 

Gardens. ” 

Common. 

12,000 feet. 

Frequent, 

Rare. 

Common, May, June. 

Rare. 

Common, autumn. 

)> 

Frequent. 


?> 

ff 


m i cranthem um 

brachycentra 

glauca 


Rare. 

Frequent, summer. 
Rare, Diw^li. 
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( EDKR 30.—EUTACEJE. 

THIBjB i TJTJEiE. 

1 BsBiiiLiiighaiiBGnia albiflora, (]Ru,ta I Pisu ghas and 

albiflora, Wall.] | upaiiya ghas. 

Tribe Zanthoxtlejk. 

2 Zantboxylum alatnm, [Z. hostile, Timur and 

Wall.] tejbal. 

3 acanthopoidum [hostile, Simur 

Wall.] 

4 „ oxyphyllum 

5 „ Budrunga 

Tribe Toddalie.®. 

6 Toddalia aculeata ... ... Khasern ... 

7 Skimmia [Limonia, Wall. Anque- Nehar, kas- 

Tilia Dece.] Laureola. turi, gural 

pat a. 

Tribe Attrantie.®. 

8 Glycosmis pentaphylla ... ... I^otla 

9 Murraya exotica ... ... Juti 

10 „ (Bergera) Koenigii ... Gani 

11 Cl ausena pentaphylla 

15 Limonia acidissima [L. crenulata, 

Roxb.] 

13' Citrus medica ... ... Bijaura 

var. limonnm ... ... Jamira 

14 „ aurantium 

16 Feronia Elephantum ... ... Kait 

16 iEgle Marmelos ... ... Bel 

ORDER 31.—SIMARUBEJ3E. 

1 Picrasma quassioides ... ...1 

ORDER 32.~0CHNACEJE. 

1 Ochna pumila ... ... | 

ORDER 33.—BTJRSERACEZE. 

Tribe Auraistie.®. 

1 Boswellia serrata [thurifera, Roxb.] Sale, gugar... 

t^ar. glabra ... ... Gugai 

2 Garuga pinnata ... ,.. Kharpat 

ORDER 34.—MELTACEJE, 

1 Melia Azadirachta [indica] ... Nim 

2 „ Azadarach [semperTironsRoxb], Betain !!! 

3 Heynea trijnga, [Zanthoxylon con- 

naroides, W. & A.] 

4 CedrelaToona ... ... Tdn 

6 „ serrata ... ... ” 


Very common, autumn. 


Common. 

Rare, Budli Jageswar. 

Frequent, Gagar. 
Rare. 

Bhabar and yalleyg. 
Very common. 


Common. 

Very common. 
Bhabar. 

)> 

i> 

Rare. 

Bhabar. 

» 


Valleys; frequent. 


Rare. 


Bhabar. 


Introduced. Bhabar. 
Common, 

Bhabar. 

Valleys. 

Very common. 




OF THE NORTH-^ESTERK PROVINCES, 


mi 


D1 VISIO]N" I.—POLYPETE^E— 


No. 

Scientific name. 

Veniacular 

name. 

Note. 

1 

ORDER 35,—OLACINE^. 

Olax scandens ... ... 1 

Bhahar. 

S 

,, nana 


Frequent, 

1 

ORDER 36.—ILICINEJI 

Ilex dipyrcna 

Kandali 

Very common. 

2 

„ odorata 

Gar—kaula, 

Frequent. 

Z 

„ excelsa 

garshuu. 

Kandali 

Common. 

1 

ORDER 37.—CELASTRINEJE. 
Euonymusgrandiflorns [lacerus, Don], 1 

Bhabar, &to 3,000 feet. 

2 

„ tingens 

Kasiiri 

Frequent, April. 

3 

,, finibriatus 


Rare, 9,000 feet, April. 

4 

„ frigidus 


„ 10,000 „ 

5 

,, echinatus 


Frequent, April. 

ff 

6 

„ penduius [japonicus, Wall], 


7 

„ Hamiltonianus 

Agnu 

Common. 

8 

Celastrus paniculata [nntans,Roxb].., 

Malkagni ... 

March. Bhim TaL 

9 

Gyrnnosporia rnfa, [Celastrus rufa, 


Rare. 

10 

Brandis.] 

„ Royleaua, [C. spinosus, 

Gwala-darira, 

Common. 

n 

Lam], 

,, montana [C. senegalcnsis. 


Rare. 

12 

Lam.] 

Elaeodendron glaiicum, [Roxburghii, 

Shaiiria jam- 

Common. A white 

13 

W. & A., Neerijadichotoma, Roxb]. 

Microtropis discolor 

ra 8 i a n d 
dehbri. 

aphis feeds on this 
tree. 

Frequent. 

1 

ORDER 38.—RHAMNAGEiE. 

Ventilago calyculata [madraspatana, j Rakt pita. 

Common. 

2 

Roxb,] 

Zi zypbus j iijiiba 

kill a lag 

Bair 

Cultivated. 

3 

„ nummiilaria ... 


>? 

4 

„ vulgaris 



5 

„ oxyphylla 


Frequent up to 6,00(3 

6 

„ xylopyrns 


feet. 

Bli ibar. 

7 

„ rugosa 

>7 

Kala lag ... 

77 

8 

Bercliemla floribimda 

Frequent. 

9 

„ liavescens 


,, 

10 

„ Edgeworthii ... 


Rameshvvar. 

11 

Rhanmus daburiciis [virgatus, Boxb.] 

Chadua 

Common, April. 

12 

„ purpureiis 


Common. 

13 

„ triqueter 

Ghont 


14 

„ procu libens 


About 7,000 feet ; on 

15 

Hovenia dulcis 


limestone. 

Rare ; cultivated. 

36 

Sageretia oppositifolia ... 

Aglaia 

Co umon. 

17 

Goiiania leptoetachya ... 

Kala lag 

7f 

18 

„ nepalensis 

Helinus lanceolatus 

... 

Bhnbar. 

19 


Common ; valleys. 


43 
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Scientific name. 

Vernacular 

Nate. 

Ho, 

name. 


OBDER sg.^AMPELIDEiE. 


1 

Vitis (Simplicifolise) quadrangularis 

Har jora 

Bhahar. 

2 

3 

[Cissus edulis]. 

„ pallida 

„ repanda [rosea, Ro^le Ill,} 


Rare. 

Frequent; Bhabar. 

4 

adnata 


Rare. 

6 

„ pedicellata 

,, lanata 

Purain 

Common, May. 

,j var. rirgosa 

Assitnja 

„ JrUy. 

? 

„ latifolia 

Pan-lagiili ... 

„ Bhabar* 

Wild ? 

8 

„ vinifera 

... 

9 

„ parvifolia 

Barain 

Common. 

10' 

„ (Trifoliatas) carnosa 


Blnibar. 

11 

„ [Ampelopsis, Wight} hi* 

Chappar-tang, 

Common. 


malayana. 

Amila 


22 

divaricata [tomentosa, W. 

n 


and A.] 



13 

„ (Digitatae) obtecta 



14 

(Pedate) capriolata [Cis- 


,y. 


BUS scrrnlata, Roxb.] 


R/inihagh, 

15 

„ lanceolaria [Cissus femi- 

Fanj-pata ... 


nea, Roxb.] 


Frequent. 

16 

Leea (Sinoplicifolise) macrophylia ... 


17 

„ (Pinnatse) alata 



18 

aspera 

Kiirmali ... 

Common. 

19 

„ (Bipinnatae) sambucina ... 


Rare. 


OTDER 40.—SAPINDACRiB. 



Tribe S.^ pindeje. 



1 

Cardiospermiim Halicacabnm 


Bhubar. 

2 

^sculus (Pavia) indica 

Pankar, pan- 

Common. 



gn. 


3 

Schleichera trijuga 

Kusam 

Bhfibar. 

4 

Sapindus Mukopossi 

Rita. 



„ Dar. detergens 


Rare. 


„ var. aciiminatus 


Com i on. 

5 

Acer (Integrifoliw) oblongiim 

Patangtiya... 

Conimon; oops are 




made of the wood. 

6 

,, laevigatum 


Common. 

7 

Acer (Trilobatse) pentapomieum 

• , » 

Bhabar. 

8 

(Qninqiielobatje) cajsium 

Kiln 

Frequent. 

9 

„ villosum [stercul acium Wall?].., 


8,000 feet ; cups made 




of the wood. 

10 

y, caudatum [pectinatum Wall.]... 


10,000 feet. 

11 

„ (Septemlobatse) pictum [cultra- 


Very common. 


turn, Wall.] 



Tribe I)odone.*l 



12 

Dodonaea riscosa 

1- 

Rare; Bhabar. 


Tribe MELiAKiHEiB. 



23 

Melianthus major 

1 - 

Introduced. 
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DIVISION L—POLYPETAL^— 


No. 

Scienfcifi>c name. 

Vernacular 

name. 

1 -4 

Note. 

f 

14 

OEDEE 40. -SAPINDACEJE-(coiiclndcd>. 

TnsEBB Staphydeas. 

StaphylcR emodi ... i Chitra 

Trequent: GUgaT and 

1 

CmBER 41.--SABIACEJ 

Meliosma dillenicefolia 

E. 

Gtycp 

Siahi Dabi. 

Common about 7,000 

S 

„ pun gens 

Gardar 

feet. 

Frequent; banks of 

3 

Sabia camnanulata 

Bakal pata... 

streams. 

Common. 

4 

55 parri flora 


,, awout 5.,000 

■S 

j, panicnlata ... ’ 

... 

feet. 

„ Bhabar. 


ORDER 42.~.ANACARDIACaJE. 


! 

Rhus (Simplicifoline) cotinus 

Tung-ami ... 

Very coramon. 

2 

„ (Trifoliatse) parviflora 

Ranel 

Common. 

3 

„ (Iinpari pinnatje) semialata ... 

Dakmila ... 

4 

„ Wallichii'[vernicifera, Royle], 

Bholiao 


6 

„ succedanea j^acnminata, Dec.]... 

Titari 


S6 

Pistacia integerrima, [Rhus integer- 

Kakar singi, 

Valleys *, common. 

7 

rima, Wall ] 

Odina Wediex ... 

Jhingho 

Common; valleys 


Semccarpus Anacardiiim ' 

Bhilawa 

Bhabar. 

9 

Mangifera Indica 

aVih 

Common ; valleys. 

10 

Bucbanania latifolta 

Pial 

Bhabar. 

11 

Spondias mangifera 

Amra 

,5 and Talleys. 

i 

OECI'R 43.—OORIAEIACEiE. 

Coriaria nepalensis ... ... | Manatiri ino- 

Common. 

3 

1 kola. 

1 

ORDER 44.^MORINGEiC. i 

Moringa pterygosperma.... [ Sainjan ... : 

Common ; Bhabar. 

I ' 

ORDER 45.—LEGUMINOSiE. 

Tribe FonALYRiE-®. 

Piptantbus nepalemsis ... ... | yhalgari 

Above 8,000 feet. 

2 

Thermopsi s barbata 


„ 10,000 5, 

3 

Tribe Geniste.e. 

Argyrolobium flaccidum [Cytisusflac- 


Common, July and Au¬ 

4 

cidum, Royle] 

„ roseum 


gust, on limestone. 

6 

Crotalaria (Diffuse) huniifiisa 

Gungri 

Common. 

€ 

^5 5 , hirsiita 

Bhabar. 

7 

,5 (Alatse) alata ... 

Giingri 

Common, autumn. 

•s 

5 , '(Calycinse) mysorensis 


1 Valley. 

9 

55 „ albida 


1 Common. 

1*0 

55 55 calycina 


i Frequent. 
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DIVISION I.—POLYPETALiE— 


No. 



Scientific name. 


Vernacular 

name. 


ORDICK 45 .-LEGUMIKOS^—(continued). 


Tkibk GiiNisTE.®—(conclncled). 


II 

Crotalaria (Calycina? s e s s i li tt o r a 
i [unthylloides, Lam]. 

. Gimgri 

12 

; „ (Erect 00 )sericea 

13 

1 „ (iiriocarpae)tetragona 


14 

„ (Trifoliolatae) medicaginea, 


15 

„ „ incana 

Trice TRiROLTE.5i3. 

SpiCTlON Digitat-'b. 


16 

, Trifolium pratense 


17 

: „ repeiis 


18 

Farochetus cummunis [oxalidifolia, 
Royle.] 

Section Finnat..=b. 


10 

Trigonella Fa3num-gra9cum 

Motlii 

20 

„ polycerata [iiicisa, Royle] 


21 

„ gracilis 


22 

„ piibescenfj 


23 

„ corniculata ... ... ! 


24 

„ emorli 


25 

Melilotus parvillora 


26 

,, alba 

Medicago lupnliiia 

Garila 

27 


28 

„ denticulata 

Tribe Lote.®. 

... 

29 

Lotus corniculatiiB ... ,,, ] 

Tribe Galegejss. 


30 

Cyamopsis psoraliodes ... 


31 

Indigofera (Sphoeridiophora) linifolia 


32 

„ (Faucifoliolatae) trifoUata ... 


33 

5 j _ 55 trita 


34 

„ (Multifoliolatae) hirsuta ... 

Nana-sakina, 

36 

„ Gerardiana fhete r a n t h a, 

Wall. 

Mus-sakina... 

36 

js atropurpurea ... 

Kala-sakina, 

37 

}> j, pulchella [arb o- 

rea, Roxb]. 

n „ Dosua [heteran- 

tha, Wall. 

Sakiiia 

38 

Sakina 

39 

Colutea arborescens, var. nepalensis, 


40 

Mellettia auriciilata [Robiuia macro- 
phylla, Ro -b]. 

Go]ha 

41 

Tephrosia Candida ... 

Lehtia 

42 

,5 purpurea ... 



(coniimfeci}. 


Hotc 


Common. 

Valleyfl, common. 
>? 

Very common. 
Natural i/.e«l. 


Cultivated ; rare. 

„ common. 
Common, <lump ground. 


Cultivated. 

fluly, on limt'Biotie. 
Col. bavidBou, 
Fre(HU'nt. 

Col. I)avidH(m. 

Cultivated. 

Common. 


Very common. 


.Bhabar. 

}> 

Common. 

Very common, May, 

Common, AuguRt. 
Very common, March. 
Very common, May, 
June. 

Above lOjOOOfeet, 
July, AuguHt. 

Very common; valleyH, 
May. 

Bhubar. L(‘aveR uBcd to 
poiHon fiab. 
libabar. 
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DIVISION I.—POLYFETALiE—(6-o«<mK«/). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 45.—LEGUMINOS.aB--(continued). 

TiiiBjy Galeokje ~ (concluded). 


4.*^ 

Sesbania aegyptiaca 

Jait 

Cultivated. 

44 

Caragana pygmsca [Genista, versico¬ 
lor, Koyle]. 


Common above 10,000 
feet. . 

45 

• 

„ Gerardiana [Caragana spi- 

nosissiii a, Royle.] 

Daina 

„ 8,000 
feet, May. 

4G 

„ polyacantha 


Rare. 

47 

„ brevi,epina 


Common above 8,000 
feet. 

48 

„ crassicaulis 


,, ,, 12,000 
feet. 

40 

Giildenstsedtia himalaica 

Dama 

,, ,, 12,000 
feet. 

50 

Astragalus (Pogonophace) trichocarpvs 
[sesbanoides, Royle]. ... 


Common. 

61 

„ (Fo.lolotiis) hosackioides 


Common. 

62 

,, (Hyx»ogIottis) himalayanus 


Above 10,000 feet. 

66 

„ „ Maddmianus 



64 

„ „ leucocephalus 

... 

Comiiion. 

65 

„ (Fhaca) chlorostachys 


j> 

56 

„ „ var. tricliocarpoides Kurz, 


W. Waterfield, Naini 
Tal. 

57 

„ „ eniodi • 

... 

Above 10,000 feet. 

68 

„ gravcolens 

... 

t Frequent. 

69 

„ (Myobroma) Candolleanns 


Above 8,000 feet. 

GO 

„ (-ZEgacantha) polyacanthus 

Tribe Hedysarejb 

■ Section ExsTiPEELATiE. 


Frequent. 

61 

Onobrycliis sativa ... ... i 


Cultivated. 

62 

Lespedesa (Eulespedeza) sericea 


Common. 

63 

,, ,, Gerardiana, 

,, (Oxyranibhis) macrostyla, 


Very common. 

64 


Common. 

65 

„ „ criocarpa ... 

Hedysarum kumaonense 


jj 

6G 


Rare; found by Stra- 
cliey and Winter- 
bottom. 

67 

Zornia diphylla [angnstifolia, D.C.] 


Common. 

68 

Smithia sensitiva 

... 

Bhabar. 

69 

„ geminitiora 

... 


70 

„ ciliata 


Common near streams. 

71 

JEschynomene indica 

Section Si^tPEiEiiTE.E. 

•** 

Fp to 4,000 feet. 

72 

Uraria picta ... 


Common. 

73 

,, crinita 


3.’ 

74 

,, lagopiis 


3? 

75 

„ primellsefolia 


Valleys. 

76 

Alysicarpus (Microcalycinie) vagi¬ 
nalis. 

... 

Common to 4,000 feet. 

77 

„ (Microcalycinic) bu- 

pleurifolius. 

... 

5J >} 





HIJIALAYAN DISTRICTS 

DIVISION I.—POLYPETALiE— 


Scientific name. 


Vernacular 


ORDER 45 —LE jrUMINOSJE—(continued). 
Tribe HedtsaRE iK —(concluded). 

Sectio ^ Stipeleat^ --(concluded). 
Alysicarpus (Microcalycinse) rngosus, I S a i n dan 


Oiigeinia dalbergioides [Dalbergia ou- 
jeinensis, Itoxb.] 

Desmodium (Phyllodium) pulchellum, 

„ (Rtero^, oma) tric^ netrum, 

„ (Scorpiuriis) laxlftorum, 

„ (Po locarpiu i') po locar- 

pum. 

„ (Dollinera) floribnndum 

[multitlorinn T>. C.] 

„ „ oxyphylluni 

[po^ycarpum, Wall.] 

,, „ tiliaefoTum [nutans, 

Wall., argenteum 
Wall.] 

„ (Heteroloma) Gangeticum, 

„ latifoUnm ... 

„ » sequa^ 

„ concinnum 

[pjuduliflorum, Wall.] 

„ (NicoVonia) polycarpmn 

D.C. [aiigulatum, Wall.] 
(Sagotia) triflornm ... | 

„ „ parviflorum ... ! 

„ (Pleurolobium) gyrans ... 

„ ,, gyroidcs... 

Tribe Vicicje. 

Acrus precatorius 
„ pulchelhis 
Cicer arietinum 

„ soongaricum [micropbyllutn, 

Royle.] 

Viea (Erviim) tetrasiierma 
j, „ birsnta 
„ (Cracca) tcnera 

„ „ mollis 

,, „ pallida 

,, „ rigidula ... 

5 (EuTicia sativa 

! Latliyrus (Ealathyrus) aphaca 
I „ „ sativus 

j „ „ splisericiis [an- 

I gulatns, Royle.] 

' „ (C)robus) lutena 

Pisum sativum 
,, aiyense 


asainda. 


Common to 4,000 feet. 
Up to4,000feet, March, 


Guirphi rabti, 

Laguli-imli, 

Ghana 


Kur-koaha ... 
Ghora-kolon, 
Matar 

Ningla-koshaJ 


Bhabar. 

Common. 

„ JSaiiii Tal. 
Rare. 

Very common, August. 
Common ; Biusar „ 
Very common, July. 


VaTeys. 

Frequent. 

Common up to 7,000 
feet. 


Very common, 
autumn. 

?) 

Common. 

Bhabar. 


Bhabar and valleys, 

jj 

Cultivated ; Bhdbar. 
About 12,000 feet ; 

rare. 

Rare. 

In cultivated fields. 
Frcqiunt ; Adwani, 
April. 

Jligh levels ; rare. 
Common. 

Fare. 

Cultivated. 

Common. 

Cultivated. 

Common. 

Frequent. 

Cultivated. 

Cultivated and wild. 
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Ko. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 45.—LBGUMINOS.®—(continued). 

TillBE PlIASEOEE^. 

Section Gteycink^. 


113 

Shnteria yestita, 7?ar. involucrata ... 


Common. 


„ war. densiflora ... 


Rare. 

114 

Dumasia villosa 


Common. 

115 

Glycine soja [Soja hispida, McenchJ 

Section Eeytheineab 

Bhat 

[ 

Cultivated ; very 
common. 

116 

Mncnna atropnrpurea 

Baidak a 

Bageshwar. 

117 

„ pruriens 

Goncha 

Valleys ; common, 

May. 

118 

Erythrina indica 

Rungra 

Pcbruary ; Bhabar. 

119 

„ resupinata ... 


Frequent ; Hawalbagh, 
March and October. 

120 

„ suberosa 

1 

Rungra 

March, up to 4,000 
feet. 

I2I 

' „ arborescens 

Section Gaeactieje 

?3 ] 

\ 

August , common. 

122 

Spatholobns Roxburgh!i [Butea par- 
Tiflora, Roxb.] 

Maola ... 1 

Bhabar. 

123 

Butea f rondosa 

Dhafc 

Fp to 4,000 feet. 

124 

Butea superba 


Near Taili Mainari 
hill Loch, Septem¬ 
ber. 

125 

Pueraria tuberosa 

Billi-kand ... 

Very common, March, 
April. 

126 

„ Stracheyi 

Section Euphascole. 

i 

M . 

Rare; Kalimandi, 7,300 
feet. 

127 

Phaseolus vulgaris 


Cultivated; Bhabar 
gardens. 

128 

„ trilobus 

Chhihin 

„ Bhabar. 

129 

,, aconitifolius ... 

Moth 

„ Bhabar. 

130 

„ mongo 

Mung 

„ not common. 


„ „ var . radiatus 

Urd 

„ common. 

131 

„ calcaratus [torosus, Roxb.] 

Gurush 

„ and wild red 

and white varieties. 

132 

Vigna (Euvigna') catiang [Dolichos 
sinensis, Linn.] 

Riansh 

„ common, three 

varieties. 


„ „ var . sinensis 

Lobiya 


133 

„ (Plectropis) vexillata [Pha¬ 

seolus angustifolius, Wall.] 

Ban-mung ... 

Very common, autumn. 

134 

Pachyrrhizus angulatus ... 

... 

Cultivate d ; Bhabar, 

root edible. 

135 

Dolichos Lablab 

Shimi 

Gardens, cultivated up 
to 7,000 feet. 

1C6 

„ biflorus [uniflorus, D. C.] 

Gahat 

Cultivated up to 3,000 
feet. 

13V 

„ falcatns 

Gahatiya? ... 

Common. 



HIMALAYAN MSTEICTf! 

DIYISIOiSi I.— POLYPETALiE— ( eorduiued). 


?4i 


No. 

Scientific name. j 

Vernacular 

name. 


ORDER 43.— LEGUMINOSiE—(coiitinned). 


Tkibe Riuseoleje—( conclujeii). 

Spxtion Cajanic^^. 

138 

Atyloaia (Atylia) mollis 


130 

„ „ grandiflora 


UO 

„ [Cantharo spermum] 

scaraboeoides. 


141 

„ „ platycarpa, 

Arhar 

142 

Cajanus flavus 

143 

Eriosema chinense fCrotalaria tube- 
rosa, Don.] 

Shiali, phu- 
sarpata. 

144 

Rhynchosia pseudo- ca j an 

145 

„ minima 


346 

„ himaicnsis ... ... 


147 

Flemingia (Ostryo.lium) strobolifea, 



„ liar, fruticulosa ... 


148 

„ „ Chappar ... 


149 

„ (Chalaria) paniculata ... 

Bhatiia 

160 

„ (Fleming! astrum) con- 

gesta [semialata]. 


„ „ rnr. nana 

„ (Rhynchosioides) vestita, 

Teibe Dai BEROiEiR. 


151 

Muskila 


Section Aj.TERNiponroi^y.TiE. 

152 

Dalbergia Sissoo 

Sisn 

153 

„ rimosa 


154 

„ lanceolaria [frondosa, 

Roxb.] 


155 

„ volubilis 

Bhatia 

166 

Pterocarpus inarsupium ... 

Bijai-sal ... 


Section OPFOsiTiPOinonATna. 

167 

Pongamia glabra 

Pit pilpar 

158 

Derris robusta 

Tribe Sophoreje. 

1 Baro 

159 

Sophora mollis [Edwardsia mollis, 
Royle]. 

Tribe Cjesaxpinieje. 

j Pahar-gnngri, 

160 

Caesalpinia [Ouilandina] Bondiicella, 

Karon j 

161 

„ [Poinciana] pulcherrima, 

Krishna clni- 
ra. 

162 

„ „ sepiaria ... 

Aira 

163 

Parkinsonia acnleata 

Wilayati ki- 
kar. 

164 

Poinciana regia 



Note. 


Common. 

Hare; BajycBhwar. 
Common ; Bluibar an.tl 
outer hills. 

Karc. 

Cultivated ; Bhahar. 
Common; Simtotahill, 

» 

Low elevations; rare. 

Very common. 

_ 

Rare. 

At low elevations. 
Common. 

Common. 

Kdible tuber; com¬ 
mon. 


Bhabar and valleyH. 

Fre<iuent. 

Common. 

Near Banndeo. 


Bhiibar, April. 
Up to 5,000 feet. 


Very common, March. 


Up to i>,.500 feet. 
Garden. 

Common. 

Introduced. 

Gardens; rare. 
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No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDEE 45 .—LEGUMINOS^—Ccontiimed). : 

Tribe Cassieje. 


165 

Cassia (Fistula) Fistula 

Eajbriksh, ki- 
tota. 

May, June, up to 4,000 
feet. 

166 

,5 (Senna) occidentalis 

Bantir 

Bliabar. 

167 

„ „ Sopheraj_purpurea, Roxb], 

,, 

if 

168 

„ „ Tora 

,, 

Common. 

269 

„ „ angustifolia [lanceolata, 

Royle.] 

Sanna, mak- 
ki. 

Cultirated ; Bliabag. 

170 

j, (Psilorhegma) glauca [arbores- 
cens, Roxb. 

... 

Bhabar. 

171 

„ (Lasiorhegma) Absus [cocci- 
nea, WalLj 

Ban£r 

Common. 

172 

„ „ pumila ... 

Silpatiya ... 

ff 

173 

,, „ mimosoides 

» 

Very common. 

.« . 

„ „ var. dimidiata 

,, 

Common. 


,, „ var. WalUchiana. 

Tribp) Amhersticjss. 

. 


174 

Saraca indica [Jonesia asoka, Eoxb.] 1 Asok 

Tribe Bauhiniea^. 

Introduced; Sitabauj 
Bhabar. 

175 

Bauhinia (Decandr^) racemosa [par- 
riflora Vahl.] 

Amli ... 

Up to 5,000 feet, com¬ 
mon, April. 

176 

„ „ malabarica ... 

Rare, October. 

177 

„ (Triandrae) retusa [emargi- 

nata, Wall.] 

Kandla 

Common, September. 

178 

„ > „ Vahlii 

Main 

Very common, April, 
May. 

179 

„ „ purpurea 

Khairwal ... 

Bhabar and valleys, 
October. 

ISO 

j, (Pentandrse) variegata 

It 

Common, April. 


„ „ var. Candida, ... 

Tribe Mimose.®. 


» 

181 

Bntada scandens 


Rare. 

182 

Farkia biglandulosa 


Cultivated; Bhabar. 

183 

Leucsena glauca [Acacia frondosa,... 
D. C.] 


Common, valleys, July, 

184 

Mimosa piidica 

La j want i ... 

Naturalized, Bhabar. 

185 

„ rubicaiilis [octandra, Roxb.], 

Tribe Acacie^. 

Agla 

August; common up 
4,000 feet. 

186 

Acacia (Globiferae) Farnesiana ... 

W i 1 a y a t i 
babul. 

Bhabar and valleys. 

187 

„ „ arabica 

Babul 


188 

„ „ eburnea 

Bhes 

Banks of streams. 

189 

„ (Spicatae) Catechu 

Khair 

Very common; Bhabar. 

190 

5 , „ modcsta 

Philai 

Rare, Bhabar. 

191 

„ „ lenticular! 3 

Khain 

Barmdeo, 

192 

„ (Viilgares) concinna [rugata,D.C], 

Ban-ritha ... 

Bhabar. 

193 

„ „ Intsia [Cassia, Linn.] 

Katrar 

Very common, Bhabar, 

194 

,> „ pennata 

Agla 

)> w 


44 







HIMitAy.VK DISTMCTS 

DIVISION I.— POLYPETALJ3— (>‘on/n> ucJ). 


Scientific name. 


Vernacular 

name. 


OBDEE 45 .— LEGUMINOSJE—Ccencluaed). 
TiiiJBE Inge-®. 

AlMzzia (Mnltifoliolatae) Lcbbek ... I Tantiya, halBis 


yy orloratissima ... bins 

„ ^ var. naallis ... 

procera ... Baro^ 

„ „ Julibrissiii ... Lai sins ... 

„ „ stipn^ata [Smith- 

iana, Wall. 

„ Pancifoliolatae) liicida ... ^ ^ ^ 

Pitbecolobium (TJncniscat!) dillce ... Wilayati imlU 

Bakhni babul. 

^ Clypearia) bigerainam Kachlora ... 

ORDER 4C.—ROSACE-®. 


TniBM VliUNJLiJ&. 

Priimis (Amygdaliis) persica 

„ (Armeniaca) arnieniaca 

„ (Cerasus) aviiira 

„ „ cerasus 

„ Jacqnemontii 

„ „ Pudduni 


Chnaru a n d 
zardaru. 


Padam i>uya 


„ (Euprunus) communis var., Bbofciya b a 
domestica var. dam. 

)> sj> }> Ladaki , 

„ (Laurocerasua) Pandus [cornu- Jdraan 
ta, Royle], 

„ „ nepalcnsis ... ,, 

„ )) undulata [caprici- „ 

da, Wall], 

Prinsepia utilis ... ' Bekla, jhati] 


Cl o in Til I) n, A p r i I, 
Jmw. 

Bhs'i bar, Apri 1, Jiiikl 

,, May 
Up lo 5,00(1 feet 5 , 
M'ay. 

XTp to 4,000 f e v t y 
May. 

BhiUrir, April. 
Cardi'us, Bhabar. 

Up to 3,000 feet, April. 


Cnltirated; very (U>m" 
mon. 


Oldiirated up to 8j>oo 
feet. 

Rare, Malari, Edge- 
worth. 

Very common, Norem- 

I KM’. 

Onltivafced 5 Alinora. 


Coiurnou. 

About feek 


Bekla, jhatila, Very coniinon. 


TniBE Spirezc. 

Spiraea (XJlmaria) vestita [Kamtscliat- 
ica, Bindley. 

„ (Arunciis) aruttcus [triternata. 

Wall]. 

„ (Sorbaria) sorbifolia [Bindley Dhaniyali ... 
and Wall.] 

„ (Chamaedrya) bella ... Jhar 

j, „ canescens [cunci- „ 

folia, Wall], 

»> j, raccini folia 


Above 8,000 feet. 
„ 10,000 ft*et« 

8,000 gj, 

Common. 
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DIVISION L—POLYPETALiE—. 


Ho. 

S€ieiitific name. 

Vernacular 

name. 

Note. 



OHDER 46.—^ROSACE«/E—(continued). 




Teibe Rubk.®:. 



18 

Rnbus (Simjslicifolise) caljcmus [D ili- 

j 

Rare. 



fearda calycina, D.C.] 



19 


„ aciiminatus 

Dal hisaln ... 

35 

120 

5 ? 

5 j paniculatiis [ti 1 i a- 

Kala ,, 

Common. 



ceiis, Wall], 



21 


yj moliiccanns [rogosus, 

Lai „ ... 

„ low levels. 



Smith]. 



22 


,j reticnlatiis 

Kala y, 

„ high levels. 

23 ; 


„ lanatns [tiliacens, 


About 6,000 feet. 



St. & W.l 



24 


(Digitats©) alpestris 


Rare. 

25 


(Trifoliatas) saxatiiis 

Dal hisalia... 

ALuve 10,000 feet. 

26 


5 , niitans 

Pingla „ 

Very common at high 




gangnr. 

elevations. 

27 


„ nivems 

Xal „ ... 

Very common. 

... 


,, va/‘. concolor 

Pingla „ ... 

1 Common, China hill. 

28 


y, macilenttts [aspoT 

ft }} 

' 77 



Royle.] 


1 

29 

JJ 

,5 ellipticus [rotimdi- 

Hisalu 

March, very common. 



foliiis, Wall; Goiv- 


Fruit miich eaten in 



ry-phul, R o X fe. 


April and May. 



fiavuSj Don.] 



30 


(Finnatas) feidoriis 

Pingla hisalu. 

Freqnent. 

31 

t7 

,, lasiocarpns [rosseflo- 

Kala 5 , 

Very common, Bhahar, 



rns, Roxb.] 


and up to 7,500 feet. 

32 

n 

foliolosiis 

Safed „ ... 

Frequent. 


tf 

„ rossefolius 

1 Dal „ ... 




Teibe Putentillpi.*;. 



33 

Gcum (Engemm) urbanum ... ! 


Hare. 

34 


(Sieversia) elatum [Poteiitilla 


Conmioii, above 8,000 


adnata, Wall], j 


feet. 

3.5 

Eragaria (Diichesnea) indica ... i 

Kaplialiya ... 

„ up to 8,000 





feet. 

3^ 


(EufTagaria) vesca Tnvibicola, 


,, above 7,000 




feet. 

37 

Potentilla (Sibbaldia) »Sibbaldl 


„ Dakuri, at 





10,000 feet. 

38 


ax ill i flora 


Rare. 

39 


(TricJjotlialamns) fniticosa ... 


Above 12,000 feet. 

40 


,j ambigna 


Colonel Davidson. 

41 


5 , eriocarpa 


Above 12,000 feet. 

42 


(Enpotentilla) Mooniana [poly- 


High elevations. 


phylla. Wall]. 



43 


„ fnlgens fsplen- 


Common. 


dens, Wall]. 



41 

r> 

Eeschcnaultiana. 


y 

45 


,5 fragarioides ... 


Very common. 

46 


js peduiicalaris ... 


Rare ; Malari. 

47 


leuconota 


Rare, high levels. 

48 

n 

„ microphylla ... 
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HIMALAYAN DISTEICTS 


DIVISIOiSr I.—POLYPETALJl—( conliuuecf}. 


Na 


Scientific name. 


Vernacular 

name. 


ORDER 46.—ROSAOEiE-~(contiiiue/l). 


Note. 


49 


Tribe roTBNTinEJE— (concluded). 
Fotentilla (Enpotentilla) multiflda ... | 


ft 

tt 

sericea 

ft 

„ 

nepalensis 

tf 

j) 

argyrophylla ... 

tt 


uur. atrosan* 

guinea. 


iiivca 

ft 

ft 


54 

66 


J5 


Kleiiiiaiia 

snpina 


Bare, Niii paBB, 16*000 
I’c t. 

Rare, liij^h devationg. 
(lommon. 

Rare. 

Common. 

Rare, high olcva- 

tioiiB. 

Common. 


56 


Tribe Potkrikjis. 

Agrimonia Eupatorinm . ... j 


Common* Jtmo, Jnly« 


5T 


Tribi: Roseje. 

Rosa (Eleutliorostylae) maerophylla. 


6S 


n 


Webbiana 


«■ 5, sericea [tetrape- 

tala, Royle.] 

„ (Systylae) moschata [Brunonis, 
Wall]. 


Kre(|uent; China and 
BioRar. 

Above 8,O0o R'Cfc, com¬ 
mon. 


Very common ; May* 
Jane. 


61 

62 

63 

64 

65 

66 

67 

6S 

69 

70 

71 

72 


73 

74 
76 


Tribe Pubie^. 

Cydonia vulgaris 

Eriobotrya japonica 
PyruB (Malus) maluB 

>? ff baccata ... ^ ^ ^ 

„ (Eupyrus) communis 

» Pashia [varioloBa, 
Wall]. 

ft „ kumaoni 

» (Aria) lanata ... 

w ^ >1 vestita ... 

n (Sorbus) Aucuparia 
» >r foliolosa fursina, 

e . 

Strpr^sia glaucescens [Photiuia du- 
bia, Madden]. 

Cratgsgus Oxyaoandtha ... 

„ crenulata 

Cotoneaster (Planifolia) bacillaris 


Bilii 

Loquat 

Seb 

Ban mchol 

Nafihpdti 

Mehal 


Cultivated up to 5 , 0(10 
feet. 

„ Bliahar. 

„ and pcrhaim 

wild. 

Com on; flometimeo 
cultivated. 
Cultivated. 

Very common. 


„ tt 

Gallon 

Mauli 

Sail a halia, 

G arme h a 
8 and. 

Gingaru 
Raus, rois . 


Common, 

.. A bovc 8,000 feet, corn* 
mon. 

.. Common. 

Above 12,000 feet. 

• • „ 8,000 feet, very 

common. 

I, Very common about 
5,000 feet. 

Cultivated ; rare. 

■ ‘ Very common. 

.. Common. Walking 
BtickB made of the 
wood. 
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DIVISION I. -POLYPETALiE— 


! 

No.' 

Scientific name. 

Vernacular 

name. 

Note. 

76 

OK r>EK 46.—KOS ACE.^ - (concluded). 

Tills •; PomK<E (concluded). 

Cotoneaster (Planifolia) acuminata ... 1 Rans, rois ... 

Common. Walk i n g 

77 

„ „ multi flora ... 


sticks made of the 
wood 

Rare ; Niti pass. 

78 

„ „ nummnlaria... 

... 

Colonel Dayidsoti. 

79 

„ (Kecarvifolia)raicrophyl- 

Gari 

Very common erery- 


la- 


where. 

80 ' 

„ „ thvmifolia ... 

jj 

Common. 

81 

„ „ buxifolia 


JJ 

a 

ORDER 47.—SAXIERAGACEiE. 

Tribe Saxifrages. 
AstilberiyularisrvSpirseabarbatajWalll,! 

Common. 


Saxifraga (Nephrophylliim) odonto- 


Above 10,000 feet. 

i 

8 

pliylla. 

„ (Hirculus) palpebrata 


Rare; found near Ra- 

4 

„ ,, saginoides 


lam at 13,000 feet. 

JJ j# 

5 

„ „ diversifolia ... 

„ (Boraphila) micrantha ... 


„ 10,000 „ 

6 


,, 10,000 ,, 

7 

„ (Microphylla) imbricata 


J, 3^,000 „ 

8 

„ (Spinulasse) brachypoda... 

... 

„ 10,000 „ 

9 

,, f) ■ fimbriata 


„ 11,000 „ 

10 

„ „ fliicatilis 

... 

„ 10,000 „ Pin* 

11 

„ (Flagellares) Brunoniana, 


dari. 

China peak. 

IS 

, , (Bergeni a li g iil at a 

Silpliora ... 

March j very common. 


„ „ w<jr. ciliata, Royle 

jj 

Very common. 

13 

Chr 3 ^sospl€niam (Oppositifolia) nepal- 


Common. 


cnse. 

„ „ z’ar. sulcatum, 



34 

„ „ trichosperiimn), 


j, 

16 

„ (Alternifolia) tencllum ... 

... 

Near Kedar Kants. 

16 

Parnassia nubicola 

... 

Common. 

17 

Tribe Htdranges. 
Hydrangea (Truncatas) alti ssima 

Bbujliata ... 

Frequent. 

18 

„ „ aspera 


19 

„ ,, (CoroxLat3e)ve8- 

j, 

JJ 

20 

tita, 

Deutzia corymbosa 


May, common, high 

21 

„ staminea 


elevations. 

May, very common. 

23 

,j macrantha 

Philadelphus coronariiis, var. tomen- 


May, rare. 

23 

Bukyal, dha- 

June, frequent at high 


tosus. 

niyali. 

elevations. Wan. 

34 

Tribe Escaelonies. 

Itea nutans ... 

Garkath 

Common at low eleva¬ 




tions. 
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HIMXlAYAN PISTIUCTS 

DIVISION I.—POLYPETALil^—( confinued)* 


Scientific name. 


Vernacular 

uaine. 


ORDER 47.—SAXIERAGACEiE—(coucludcd), 
Tiube R 1 BKSIE-.M. 

Eibes (Grossularia) grossularia 

„ (Ribesia) glaciate [acumhiatunj, Kokaliya ... 
Wall]. 

„ „ nigram ... ... Paphar 

„ „ rubrum ... ... I „ 

ORDER 48.—CHASSULACEiTO. 

Till BE ISOSTEMONICS. 

Till^a pentaudra ... ... ! 

Crassula indica ... ... 

Cotyledon oreades ... ... 1 

ThTBE DiPLOSTEMONUS OPl^OSITIFOLIA. 

Bryophylluin calyciiuiin ... ... | 

Kalauclioe spatliulata [varians, Wall], | Bakal patta, 


Tbibb Diplost jmonks ai^tbrnifolia. 

Sedum (Rhodiola) Rhodiola [rosea, 

Linn]. 

59 „ crenulatum 

jj „ quadrifidiim 

9 j j, asiaticimi 

jj jj linearifolium 

j> „ trifiluni [sinu- 

.. at urn, Royle] 

„ (Eusedum) rosulatuni 
Scdiim [Eusedutn) adenotrichum 

* »» 99 trulli petal nm 

»T „ Ewersii [rubrum... 

Hoyle]. 

3f „ multi caule 

Sempervivum mucronatiiin 
JJ sedoides ... 

ORDER 49.—DBOSEEACE.®. 
Droaera Biirmanni ... ... 1 

„ peltata ... ... | 

( RDER 50.- HALOEAGB-®, 

Myriophyllum sxncatum ... ... j 

Callitriche verna 


Common about 10,000 
feet. 

„ above 1 0,000 

feet. 

„ about 10,000 

feet. 


(JiiniMum. 

Frequent-, flslgar. 
Above 10,000 feet. 


Bhal)ar ; iutrtxlueed. 
Very common, (bmtrt 
|)oiHoned by eating 
this pUuil . 


Common above Iii,ooo 
feet. 

Fre<iuent above .12,t>00 
feet. 

Common above 12,000 
feet. 

„ above 11,000 
feet. 

„ on trccfl. 

»j n 

SepteinlxT. 

Common, .\prit May. 
Co 'mou, April, and 
May. 

Above n,t)00 f(‘et. 
Frequent. 

Com non, July, 

.Above 10,000 feet. 

„ 10,000 feet. 


Bhilbar. 

Very common. 


Naini d’al lake. 
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OF THE :SV>RTH-WES*TEIiX PROYINCRS. 


DIVISION L-~POLYPETAL.E—(r.‘(»i^mRa/). 


Scientific name. 


Vernacular 


OliDER Sl.—COMBRETACEJE. 
Tribe CoMBRETriE 


1 Terminalia (Catappa) belerica 


Har, liarira. 


3 j, (Pentaptera) Arjuna [gla- Saj 

bra, RoxbJ. 

4 „ „ tomentosa ... „ 

5 Anogeissus latifoliua ... ... Bakla 

6 Combretum (Poivrea) decandrnm ... 

7 „ (Eucombretuin) nannm... Pharsiya 

8 Qui equal i s indica 


Frequent; G a n ai, 
March. 

Common up to 5,000 
feet, April, May. 

Bhiibar, April, May. 

Common up to 4,000 
feet, April- 
„ outer range. 

,, Feb., March. 

Bhabar; very common, 
March, April. 

I „ gardens. 


ORDER 52.-~MYRTACE.^. 


Tribe LEPTOsPERioiB. 


1 Eucalyptus obliqua 

2 „ globulus 


Stringy bark, 
Blue gum ... 


Introduced. 


Tribe MTRTE.aE5. 

Psidium Guyara 
Myrtus communis 

5 Eugenia (Jambosa) Jambos 

6 „ (Syzygiiim) operculata 

7 „ „ Jambolana 


Amrud 
W i 1 a y a t i 
mendhi. 
Gulab jaman, 
Rai „ 
Jaman. 


Introduced. 

Cultivated, up to 8,000 
feet. 

Cultivated ,* Bhabar. 
Bhabar. 

„ and valleys. 


Tribe BARRiNGTONiE.as. 


8 I Barringtonia acutangula 

9 I Careya herbacea 


Banks of streams; 
Bhabar. 

Bhabar, March. 


ORDER 53.—MELASTOMiACE^. 

1 Osbeckia chinensis [angustifola,Don]. I Kukar-makri, 

2 Rtfilljita. ... . * 


Frequent, autumn. 
Common „ 


ORDER 54.—LTTHRACE.®. 

Tribe AMMANNiEic. 

Ammannia (Rotala) peploides 

„ „ rotundifolia ... Darmiya .. 

„ (Euaramannia) salicifolia, 

„ „ senegalensis, 


Rare. In damp places. 
Very common „ 
Bhabar swamps, and 
up to 4,000 feet. 
Frequent up to 5,000 
feet. 
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division 


HIMALAYAN DISTRKiTS 

I.—POLYPETAL^^— {I'onthiwd ). 


No. 


Scientiac name. 


Vernacular 

name. 


ORDER 54.-LY'rHKAOE^ -(concU«le.O. 

TKIBli LYTHBKjE. 


Woodfordia floribunda [Gnslea 
metosa, Roxb.] 

Lawsonia alba n 

Lagerstroemia (Velaga) indica 

parviftora^ ... 
” (Adambea) Rlos-Reginae, 
Punica Granatum 


Dhai 

Mcndbi^ 

Gnlbahar 

Lhaixra 

3aral 

Lariin 


Note. 


Very common, April. 

Common gardeim. 
August, common, 
gardeim* 

Very common, Bhabar. 
Rare. OarilenB. 

Very com ron up w 
6,000 feet. 


10 


ORDER 56 .— ONAGRACEjE. 

Section Poltspbrmeje. 

Epilobium CChaManerium) angnsti- 

latifoUnm ... 

” (Lysimachion) hirsutum, 

” roseum 

” ’ tetragomim... 

” laxum, Roylc, 

Aenotliera rosea 

noctiirna ... ”• i 

grandi flora ... ••• 1 

Section Oligosperma. 

Circjea Intctiana [repens, Wall] .. • ] 

„ alpina [intermedia, WallJ ... I 

ORDER SG^SAMYDACEJE. 

Casearia grareolens ... — | ^ ^ ^ 

ra. 

tomentosa i » »> 

ORDER 67 .— PASSIELORACEiE. 
PasBiflora, species ••• ^ 

ORDER 68.—CUCURBITACEJE. 

Section Sigmatoperje. 

Trichosantlies palmata ... 

rtn /iM-m ori n fl. 


1 Frequent. 

High elevationft. 
Common. 

1 Bhim'iVU. 

Naiui 'I'al. 

Naturalized. 


1 Common. 


Fruit uBCd to poison 
fifth. 


Cultivated. 


cucumerina 
j j anguina ... 

Heipetospernnim caudigemm 
Lagenaria Tulgaris 

Luffa jegyptiaca [pentendra, Roxb.] 
acutangula [triandra3 
Benincasa cerifera 


9 Momordica Charantia 


Indrayan 

Chichinda ... 

Lauka, lauki, 
tumri. 

Ghia torai... 
Torai 

Bhuja, petha, 
kumhra. 
Karcla 


Common. 

Biiabar. 

Cultivated. 

Rare. 

Cultivated. 






OF THE XORTH-WEf.TERN FROVINTCES, 


353 


DIVISION I.—POLYPETALiE— 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 58.—CUCURBITx4CEJE- 

(concluded). 



Section Sigmatopek.*!—( concluded). 


I'O 

Momordica dioica 

... 

Frequent. 

il 

Ciicumis trigonus 

Airahi 

Common. 

12 

„ Melo [utilissimiis, Roxb.]... 

Kakri 

Cultivated. 

13 

„ satiTus 

Kakri, khira, 


U 

Citrullus Colocynthis ... 

Tarbaza 

Wild and cultivated. 

15 

„ rulgaris 


Cultivated. 

16 

Cephalandra indica [Coccinia indica, 

KundcTU ... 

Bhabar. 


W, and A.]. 



17 

Cuourbita maxima 

! Kadu 

Cultivated. 


S3<:cTroN Oethopeejb. 

■ 


18 

Bryonia 1 acini osa 


Common. 

19 

Mnkia scabrella 

... 


•20 

Zehneria umbellata ... 

Gwala-kakri, , 



„ var, nepalensis 



21 

Melothria odorata 

... 

Rare. 

22 

Edgaria darjeelingensis ... 

... 


23 

Gynostenima pedata 


i9 


ORDER 59.—BEGONIACEJE. 


1 

Begonia (ICnesebeckia) picta 


Common, autumn. 

2 

„ (Trilobatia) atnoena [tenella. 

... 

ft n 


Don.]. 




ORDER 60—DAXISCACE^. 


1 

Datioca Cannabina ... ... 1 Bhang-jala... 

Common. 


ORDER 61.—CACTACEi;. 


i 

Opimtia Dillenii ,,, ... 1 

Nag-phansa, 

Introduced. Common 




up to 6,000 feet. 


ORDER 62.—FICOIDEiE. 


1 

Trianthema crystallina 


Bhabar. 

2 

„ pentandra 



3 

Mollugo stricta ... ... 


Common. 


ORDER 63.—UMBBLLIEERiE. j 



Section HETEROsciADiiE. j 


1 

Hydrocotyle javanica ... 


Common. 

2 

„ rotnndifolia 

... 

Rare. 

3 

„ asiatica 


Bhabar. 

4 

Sanicula enropa^a [data, Don.] 

... 

Common, June, Banj- 




bagr. 


45 
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HIMJftAYAN DISTRICTS 

DIVISION L—POLYPETAL^— {contini(eJ). 



Scientific name.- 

Vernacular 

Note. 

Ko. 

name. 


ORDER 63 .—UMBELDIEER-®—(concluded). 


i 

Section Hapeoztci.®. 



TniBE AMMlNEiE. 


i 

6 

Vicatia coniifolia 


Khati IMndari, May. 

6 

„ Stewartii 

... 

Rare, Garlnvai. 

7 

Bupleurum lanceolatnm 


(''onmnon, .Tntie, Batu- 



bagr. 

8 

„ Candollii 


8,000 feet. 

9 

„ diversifolium 


„ r/ioo „ 

10 

„ falcatiini, var. marginata, 


Naiui 'lYi], ooniinon. 

11 

„ longicaule ... 


Above 8,000 feet. 

12 

„ tenue 


Coniiiion. 

33 

Carum (Glabrse) Cariii ... 

... 

Rare. 

34 

„ (Hispidae) Boxbnrgliianum... 


! Cultivated. 

16 

„ „ anethifolium ... j 


Alinora, common. 

16 

Pimpinella (Glabrae) achilleifolia ... 

... 

Conroon. 

17 

„ [Reutera, Edgw.] aciimi- 

... 

Naini 'DU, common. 


nata. 



18 

5 , [Acronema, Edgw.] tenera... 

! 

Naini 'Fal, on oakpf, 




common. 

19 1 

1 

„ (Rapillosae diversifolia tri- 
foliata, Wall. 

Dlianjari ... 

Very common. 

20 

„ „ Stracheyi 

... 

Rare? banka of Dhmili. 

21 

„ „ cii'spitosa 


>» 

22 

Osmorrhiza Claytoni [laxa, Royle] ... 


Ercqiient. 

23 

Chierophyllum villosum... 


rf 


„ reflexum... 

... 

Rare. 


Tribe Sbsbline.®. 



24 

Seseli trilobiim ... ... 

««« 

Rare ; Niti and Milam. 

25 

Eseniciilum vulgare [panmorium, 

' Sonf 

Cultivated. 


Roxb.] 



26 

jSlnanthe stolonifera 


Low elcviitiona, com- 


Lignsticum loaTginatTim 


num. 

27 

... 

Naini Tal, common* 

28 j 

„ elatum [Cortia elata. 




Edgw.] 



29 

Selinura tenuifolium [Selinum Can¬ 

... 

Common. 


dollii, Edgw.] 


SO 

„ vaginatum [Cortia vagina- 
ta, Edgw.] 

... 

Ereqnent. 

s: 

Cortia Lendcii 



32 

Pleurospermum [Hymenol0ena> D. C.] 
Govanianum. 

... 

High elevations. 

33 





Candollii. 


J) ■ 

34 

„ angel icoides „ 

... 

Bare; Ralam rivcr> 

?*6 

36 

37 

_I 

„ dentatum „ 

„ stellatum „ 

1 J, dcnsiflornm „ 

... 

11,500 feet. 

Erequent. 

Rare ; Milam glacier. 
Higli elcvafcionB. 



X)¥ THE NORTH-WESTERN PROVINCES. 




DIVISION L—POLYPETALiE—(eoncfj/cfeZ). 



1 Scientific name. 

Vernacular 

Note. 


j 

name- 


ORDER 63.—.ITMBEDLIFER.3M:conclnaed). 



Section HAPEozroiiE—(concluded). 



Thibe Peucedaxe.®. 



38 

Peucedaiium graveolens [Anethum 

Soa 

Cultivated. 


sowa, Roxb.] 



39 

„ Dhama 


Up to 4,000 feel;. 

•40 

Heraeleum Brimoiiis 


Rare. 

41 

„ candicans... 


Common. 

4i> 

,j nepalense... 


Frequent- 


Section Dipt. ’ztgi.e. 



43 

Coriandrmn sativnm 

Dhaniya 

Cultivated. 

44 

Daucus Carota 


4.5 

: Caucalis AuthTisciis 


Very common. 


ORDER fU.—ARALIAOF:^ 

! 


Section Imbeicat.e. 



! 

Aralia cissi folia 


Rare. 

2 

„ cachetnirica [Panax tripinua- 


Pindari, autumn. 


turn. Wall.] 


3 

Pentapanax parasiticiim 

Hot semal ,.. 

Up to 7,000 feet. 

4 

„ Leselienaultii, mi', urn- 




bellatiim {liedera fragrans, Don.] 
[Panax brijugura, Wall.] 




Section Falvat.k. 



S 

HexJtapleunim impressum [tomento- , 


00011111011. 


sum, Don.] 



?6 

,, datura ... 


Rare. 

7 

,, venal osiiin £Hedera 

tevebinthacea, Wall.] 

Hetoropanax fragrans [Panax fra- 


Up to 3,000 feet. 

€ 


Low elevations, No 


grauB, Roxb ] 

Hedera helix, ya^’. assculifolia ... . 


V ember. 

9 

Banda 

Very common. 


ORDER 65.—CORNACE^. 


i 

Alangium Lauiarckii [licxapetalura, 

... 

Bhabar, rare. Match. 


Eoxd., decapetahtm, Wight]. 



2 

Marka bigonia3foUa 

T-umri 

Bageswar, May. 

3 

Cormis macrophylla 

Kagshi 

Common, May. 

4 

„ oblonga 


Frequent, September. 

5 

„ nervosa, Royle 


Rare. 

6 

„ capitata [Benthamiafraglfera], 

Baraaura ... 

Common. Fruit edible, 




summer. 



HIIiriLAYAN DISTRIGYB 


356 


DIVISION II.—MONOPETALiE. 


Na 


Scientific name. 


Vernacular 

name. 


OUDER 1.—CAPEIFOLIACEAB. 
Tninn Sami 


10 

11 

12 


Viburnum cotinifoli um, Don. 

„ Mullaha, Don. [stellulatrm, 

Wall.]:. 

„ cylindricum, Don. [coriace- 

um, Blutue.]. 

,j punctatuniy Don. [acxxmiiia- 

tum, Wall.]. 

(Triloculares) nervosum, Don. [gran- 
diflorum, Wall.], 
jj eriibescens, Wall.] 

Tribe Lonicerje. 

Triostiiira himalayaniim 

Abelia triflora 

Lonicera diversifolia, Wall. [L. quiu- 
quelocularis, Hard.]. 

Lonicera oriental is [Govaniana] 

5 , aIpigena[Webbiana, Wall.]... 

Leycesteria formosa [Lonicera quin- 
quelociilarie, Hard.]. 


Gwiya 

Lai titmuliya, 
iKala titinuliyaj 


Note. 


Dur-bank ... 
Muuri 
Bbat-kukri, 


Nalkurii, kar- 
naliya. 


Ve-ry common^ June. 
Common, July. 

Janimry. 

Common, Biiisur, fluly. 

J, Cpper Surjii. 
Common, April-Jime. 


AI)ove 8,00(^ (Vet . 
Cominoji, dune. 

n June and duly. 

Kartf* Bhatkot, June. 
lbu’(‘; I’imlari, Jutie. 
Common, (VnifiiHed I>y 
Hat’dwieke vi i t h 
No, lo. 


OBDEK 2.—KUBIACEiE. 


Tribe Naucle-e. 

1 Anthocephalus (Nauclea) Cada‘:ba, 

2 Adina (Nauclea) cordifblia 

3 Stephagyne (Nauclea) parvifolia 

Tribe Cinchonace,®. 

4 Hymeuopogon parasiticus 

6 Hyraenodictyon excelsum 

7 „ fiacciduin 

Wendlandia exserta [W. cinerea 

8 j Rondeletia exserta}. 

,9 tinctoria ... 


j Tribe Hedtotideje. 

9 Argostemma sarmentosuui 
10 Hedyotis Lindleyana ... 

^1 i »> calycina ... 

12 Oldenlandia Biirmanniana 


13 I 

14 : 

15 I 

16 

17 I 

18 


99 (Kohautia) coccinea 

j> gracilis 
,9 ^ stipulata 
Uphiorhiza miua 
99 Mangus 

99 bracteolata ... 


Kadiim 
Hal dll 

Phaldu 


... CuliiTuli'd, June, 

... Common ; Baldw u uL 
July, 

e llleibar, Jum;. 


Bhainai y a - 
padcra, 
Bhalcna 

Cliilkiya ... 


On oaks at Binnar. 

Commou, trum*. 
liarc', June. 
Commou, March. 


Bhabar, Pebraary, 


Fre(|uent, 

Common, 


Hare. 

99 
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DIVISION II.—MONOPETAL .®—(continued ). 


No. 

\ 

Scientific name. 

Vernacnlar 

name. 

Note. 


ORDER 2.—EUBIACB.®:—(concluded). 


19 

TniBE Gardknije. 
Gardenia turgida [longispina. Mad- 

Thanela 

Bhabar. 

20 

den.], 

„ latifoUa 

Pindalu 

Very common. 

21 

Eandia tetrasperma 

Bhotiya gin- 

22 

23 

„ dumetonim 

gar n a n d 
Bara gari. 
Mainphal ... 

Bliabar. 


„ niiginosa 

Pindalu. 

ft 

24 

Tribe Kvoxije. 

Knoxia nioUis 

... 

Prequent. 

25 

Tribe IxoRKiE. 

Pavetta tomentosa [Xxora tomentosa, 

Padera 

Common, 

26 

Ro.xb ]. 

Cotfea bengalensis, ... 

Kath jahi ... 

Frequent, March. 


Tribe PiEDERiAB. 


* 

2V 

Hamiltonia scabra, Dec. [suaveolens, 
var. aznrea, Wall.] 

Leptodermis lanceolata ... 

Jogiya-padera, 

Common, November. 

28 

d*adera 

Very coinmon, summer- 

29 

Tribe Spermacockje. 
Spermacocc articular is ... 


Couimon. 

30 

„ lasiocarpa [s t r i c t a, 



31 

Ko.xb] 

Tribe GAUAOiiiE. 

Rubia cord i folia 

Majetlii 

Common. 

32 

33 

„ nervosa, Edge. 


Rare; Gangoli bridge. 

„ Muujista 


Rare. 

34 

,, alata ... ... 

Galium asperifolium 


5> 

Common, 

35 

Kuri 

36 

„ elegans 

}) 


37 

,, Ilamiltonii [G. latifolium. 

jj 

Frequent. 

SB 

Don.] 

,, hirtiflorum [G. cilia turn. 

,, 

„ Binsar. 

39 

Don.] 

„ aparinc. 

>) 

Introduced. 

40 

asperuloide, Edge., [tricorne, Dr. 


Very com i;on ; above 


King.] 


10,000 feet. 

1 

ORDER 3.—VALKRIANEil^. 


1 i 

Nardostachys grandi flora 


Rare. 

^ 1 

Valeriana Wallichii 

Shanii 

Frequent. 

S 1 

„ Hardwickii [V. elata, Don.] 


Com on. 

"1 

,, ten era 

,, ... 

Frequent. 
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himXlatan disteicts 

DIVISION IL—MONOPETALiE —(eontm tied )- 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OEDEIi 4.—DIPSACFiE. 


1 

Morina Wallichiana [bre v i ft o r a, 


Common. 


Edge.?] 



2 

,j longifolia 

... 

Above 30,000 feet. 

3 

Dipsacus strictus, Don. ... 


Chiuii, 8,700 „ 

4 

„ inermis 


Very cornu ion. 

Common. 

6 

„ levis? 

Narao 

6 

Scabiosa Candollii ... 


„ May. 


ORDEE 5.-~COMPOSITiE. 



Tribk Vernoniacejd. 



1 

Vernonia (Stengelia) anthelmintica, 


Kan*; auttimn. 

2 

„ (Tephrodes) cinerea 

Ivillajira 

Very com iron up ta 




8,000 feet. 


„ „ m“. montana ... 

*> 

Commou. 

S 

„ (Xipholepis) teres • ... 


Col. Davidsou. 


Tribe Eup.'TORiiE. 



4 

Adenostemma viscosum, var. latifo- 


Common up to 2,r»oo 
feet. 


linm. 


5 

Ageratnm conyzoides 


Autunm, eomuion uj) 




to (>,000 feet. 

6 

Eupatorium longicaule ... 


October, commou. 


Tribe Asteroiok^e. 



7 

Soli dago virga aurea [Amphiraphis 

... 

Summer, common. 


pubescen , D. C.] 



8 

Dichrocephala latifolia ... 


}) 

0 

Cyathocline lyrata 


Commou up to 4,000 


Myriactis nepakneis [oleosa, Edgw.] 


feet. 

10 


Autumn, commou. 

11 

,, Wallicbii [gracilis, Edgw.] 



12 

„ Gmelini 


October,^ freepumt. 

13 

Rhynchospermum verticillatum 


Autumn; rare. 

14 

CalUstephus chinensis ... 

Naipala 

Introduced, 

16 

Aster (Kuaster) amellus ... 


Aug., above feet. 

16 

„ (Alpigenia) alpimis 


July, above 3 1,000 feet. 

17 

,, (Ort.homeris') moUiuscnlus ... 


May and June; i're- 

18 



([uent, 

Aug., al)ove 9,000 feet. 

19 

„ „ spartioides 


20 

,, (Calimeris) peduncularis 


SeptemlxT, October; 

21 

Erigeron canadense 

Sallo 

cuaimou, 

Introduced, lad, now 

22 

„ acre [Roylei, D. C.] 

Mirch mul... 

very common. 

[ May, August; very 

23 

24 

„ inultiradiatum 

Microglossa cabuUca [Aster ferrugi- 
neus, Edgw.]. 

... 

commou. 

July, August; rare. 

Rare; BmlriruUh. 

25 

26 
27 j 

1 Conyza veronicaefolia 

„ viscidula [polycephala, Edgw.], 

5 , absinth if olia 


September, common. 
Eeli., up to 4,000 feet. 
Very common, autumiu 
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DIVISION II.—MONOPETALtE —(cmtimied ). 


No* 

Sc'entific name. 

Vernacular 

name. 

Note. 


ORDER 5.—COMPOSITJE-~<continned). 

Tribe iNUDOiDEiE. j 


28 

Blnmea Wightiana 


Spring ; Bhabar. 

29 

5 , lacfera 


„ very common. 
May, common. 

30 

,> hieracifolia 


31 

„ riincinata [laciniata, Roxb.3, 


„ frequent. 

32 

„ oxydonta 



33 

Blumea densiflora 


No 'ember ; Col. Da¬ 
vidson. 

34 

Laggeraalata 

Amdok 

October ; common. 

35 

Sphasrantlms hirtns [mollis, Roxb.], 


Spring; „ 

36 

Eilago arvensis, var. lutescens 
Leontopodium alpinum ... 


Common. 

37 


Above 12,000 feet. 

38 

Anaphalis cinnamonea ... 

Jhula, bokla, 

Autumn; common. 

39 

„ triplinervis ... 


jj 

40 

j, nubigena 

... 

„ above 9,000 

feet. 

41 

„ mucronata 


„ above 12,000 

feet. 

42 

„ tenella [contorta, Don.] ... 

... 

39 very common. 

43 

„ margaritacea ... 


„ Col Davidson. 

44 

], adnata ... ... 


„ common. 

45 

„ araneosa 

var. servidecurrens 


JS »> 

„ very common. 

46 

Phagnalon niveum 


June ; banks of Dhauli 
near Niti pass. 

47 

Gnaphalium hypolencum 

... 

Autumn; very com¬ 
mon. 

48 

„ luteo album 

... 

„ common. 

40 

Caesulia axillaris 


October ; rice fields ; . 
Ganai. 

60 

Inula [Corvisartial Royleana 


Above 10,000 feet. 

61 

„ (Biibonium) vestita 


Spring; up to 3,000 feet. 

62 

„ nervosa [nitida, Edgw.] 


Autumn r frequent. 

63 

„ barbata 


99 99 

64 

„ (Cappa) Cappa 

Tamagari ... 

November ; very com¬ 
mon. 

65 

„ cuspidata 


October ; common. 

66 

„ rubicaulis 


March ; frequent. 

57 

Vicoa indica 


Common. 

68 

1 

Carpesium cernuum var. nepalense ... 

„ var. pedunculosum, 

„ var. tracbelifolium. 


Autumn ; common. 

69 

„ abrotanoides [racemosum. 

Wall]. 1 

Tribe HELiANXHOiDEiE. 

Autumn ; rare. 

60 

Adcnocaulon himalaicum 


September ; rare. 

61 

Xanthium strumarium ... 

... 

Up to 6,000 feet. 

62 

Zinnia elegans 


Naturalized. 

63 

„ multiflora 

Seigesbeckia orientalis ... 



64 

Gobariya ... 

October ,* very com¬ 
mon. 
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DIVISION ri.— MONOPKTAL/D—( fwi/iimnl ). 


No. 

Scientific name. 

^ V< macular 
name. 

Note. 


ORDER 5.—COMF()SITirC—(contiiiued). 

Tnilin HjoLiANTiioinK/B—(concluded). 


G5 

Eclipta alba, var. erecta ... 


Common. 


„ ,, prostrata 

Karshaniya.., 


66 

Blainvillea latifoUa 

very eo ^ inoii. 

67 

Wedelia bi flora? 


Bare. 

68 

Coreopsis (Calliopsis) tinctoria 


Naturalized. 

69 

Bidens (Platycarpaea) tripart’ta 


June, October ; com- 


[repens, Don.] 


moil. 

70 

„ (Psilocarpasa pilosa 


Very common. 

71 

„ „ dscomposita, 

... 

Low elevations. 

n 

Glossogyne pinnatifida 


73 

Chrysanthclluin imiicum 


Sept" mber} introdti<’,ed. 

74 

1 

Galinsoga parviflora 

TllIBE HEBENIOinFiE. 



75 

Tagetes patula 

... 

OardeiiH ami natural*' 
ized. 

76 

„ erecta 

Teibe Anthemidejm. 



77 

Achillea millefolium, var, cuspida- 
ta, Wall. 


Bare. 

78 

Allardia tridactylites ? 


Above 15,000 feet. 

79 

tomentosa 


Above 12,000 feet. 

SO 

Contula anthemoides ? ... 


February *, rare. 

81 

Tanacetnm longifolium ... 

... 

Septmnber, a !> o u t 
11,000 fe(’l. 

82 

Artemisia (Dracunculus) scoparia ... 

Jhao 

(ictobcr, common. 

83 

j, n parviflora... 



84 

„ (Abrotanum) vestita 

Deo pati ... 

September, (kd.ober ? 
rare; Jagenwar. 

85 

„ „ vulgaris [in- 

dica, Roxb.] 

Pati 

September, 1 ietober; 
very common. 


„ „ var. hypoleu- 

ca, Edgw. 

... 

Common. 

86 

„ (Absinthium) sieversiana, 

Tribe SENEciBNiDis. 


About 12,000 feet; 
Jhelam. 

87 

Tussilago farfara 

t 

... 

Common; b a n k s o t 
streamB above lo.ooo 
feet. 

88 

Doronicum Roylei [FuUartonia Eu- 
maonensis, D.C.] 

... 

High elevations. 

89 

Gynura nepalensis, var. Thomsoni ... 


March, common, RanL 

90 

Emili a sonchifolia 


bagb. 

Very common. 

31 

Senecio (Synotis) alatns... 

... 

October, Novcmxber; 
Pindari, China hill. 

92 

»} j, densiflorus 

! 

... 

October to April; very 
common. 
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DIVISION* n.--MONOPETALiE—( conthmed ). 


2 ^0, 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 5.~-COMPOSITJE—(continued). 




Tjribje SENECiEMiDiE—(concludcd). 



Senecio (Synotis) rufinervis 


November, frequent. 

.94 


„ Knnthianns 


September, above 





10,000 feet 

95 


„ Candolleanus 


•■5 55 

96 


(Eusenecio) gracUifiorrg, ... 


October, high levels. 

97 

35 

j, chrysanthenoides, 


,, Pindari. 

98 


„ pallens [violancuB, 

Rat patiya ... 

March, June, very 



Wall]. 


common. 

99 

>5 

(Ligularia) sibiricns 


September, Pindari. 

too 


5, arnicoides 


55 55 

101 

55 

Cacalia) quinquelobus 


Above 10,000 feet. 



Tribe CYNAROiDEiE. 



102 

EcMnops niveuB 

Kanaila, jao- 

Very common. 




kanda. 


103 

Carduus nntans 


Above 8,000 feet, Jhe- 





lam near Niti. 

104 

Ciiicus 

arYensis 


Bare. 

105 

55 

eriophorus var. involucratus, 

... 

Autumn, common. 

106 


ferox, Edgw. 


May. common. 

107 

55 

argyracanthiis ... 


June common. 

108 


war. nepalensis ... 


October, common. 

109 

55 

Wallichii (arachnoidea, Wall), 

... 

55 55 

110 

Saussurea (Bracteatse) obvallata 


September, above 





10,000 feet. 

ill 


(Acaules) Kunthiana 


35 53 

112 

55 

(Congestse) gossypina (sacra, 

Kanwal 

September, common 



Edgw). 


above 10,000 feet. 

113 

55 

„ grammifoiia... 


„ about 





10,000 feet. 

114 

55 

(Coarctataa pterocaulon ... 


„ about 





10,000 feet. 

il5 


(Corymbosae) candicans ... 


Very common. 

116 


„ var. scaposa. 


Common, April, Pan- 





wa Naula. 

117 


„ albescens ... 


September, frequent. 

181 

55 

„ denticulata, 


September, common. 

119 

33 

„ hypoleuca ... 


55 5? 

120 

Jurinea macrocephala (Doiomiasa ma- 

Kala tagar ... 

55 _55 


CTocephala, D. C.). 


Pmdari. 

121 

Serratula pallida 


May, June, very com¬ 





mon. 

122 

TricEolepis fuTcata 


November, Pindari. 

123 


elongata 


October, common. 

124 

Volntarella divaricata ... 


March, Haldwani. 

125 

Carthamus tinctoriua 

Kusam 

„ Cult i V a t e d^ 





Bhabar. 



TRIBE MUTISIACE.^ 




Section SuBiSQUAEirLOR^. 


126 

Leucomeris spectabilis ... 


May, common. 

127 

Ainsliaea pteropoda 


Spring, very common. 


55 

aptera 


>3 55 


46 
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■HIMA’LATAIT DTSTEI'-^TS 


DIVISION II.—MOXOPETALZE—). 



Scientific name. 

Vernacular 

name. 

N«rte. 


OEDEE 6.—COMEOSITJE—(conclnded). 
Section LABiAT.»prx)KjE. 


128 

Gerbera lanuginosa (Chaptalia gos- 
sypina, Royle). 


June, high 'elevatiem 

129 

nivea 


September ,, 

130 

jj macrophylla (Chaptalia max¬ 

ima, Don). 

TkiBE ClCHOIiACE.iK. 


n yt 

131 

Cichorium intybiis 


Cultivated. 

132 

Picris hieracioides 


Mai pat near Lohaghat, 

(K'tober. 

132 

Crepis (Barkhansia) faetida 


May, June, very com¬ 
mon. 

133 

y. (Youngia) lyrata [runcinata 
Wail]. 


Very common. An 
Liicti.’ca ? 

134 

Taraxacum Dens Iconi a 


Very common. 

... 

,, var. eriopodium 


«> j> 

High elevations. 

... 

,, vnr. parvuhim 


136 

Lact»’ca (Brachy ramphus) obtusa ... 

Jangli gobhi, 

April, May, very com¬ 
mon ; yellow. 


„ [Microrhynchus nudicaulis 

and patens, D.C.] 



136 

„ (Scariola) scariola 


Low elevations; yellow. 


„ „ va/'. satira 


Cultivated „ 

137 

„ (Cicerbita) auriculata 


May, July, very com¬ 
mon ; blue. 

138 

„ „ longifelia 


October, fields, com¬ 
mon; blue. 

139 

„ (Lactucopflis sagittarioidcs, 


February, common; 
blue. An Crepis ? 

140 

„ „ Bnmoniana 

[Prenanthes Brnnoniana, D.C.] 


August, October, com¬ 
mon ; blue. 

141 

„ (Melanoseris) hastata 


Autumn, common, Loh- 
ba ; blue or white. 

142 

,, „ laevigata [macror- 

hizon, Royle.] 


September, very com¬ 
mon ; blue. 

143 

„ „ violsefolia 


September, high ele¬ 
vations ; blue. 

144 

„ „ .Lessertiana 


Common, October; blue. 

145 

„ „ diibyaea [Dubyaea 

hispida, D.C.] 


September, very com¬ 
mon ; yellow. 

146 

,, (Ixeris) glabra 


Winter, low eleva¬ 
tions ; yellow. 

147 

„ „ polycephala 


; 

148 

Prenanthes hispidula 


Rare. 

149 

Sonchus asper 

Ufat kancla 
nalsha. 

Spring, very common. 

150 

„ oleraceus 

Spring, common, edi¬ 
ble. 

151 

„ arvensis 

» 

Spring, common. 

162 

Michrorhynchus seciindus 


Rare ; Royle. 

163 

Tragopogon junceiim 

... 

June, July, very com¬ 
mon. 
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1 j 

2 I 

3 I 


Scii'titiac name. 


V'enmcular 

name. 


OB0KH 6.—IX)BELIACEJE. 


lobelia trigona, Hoxb.^ [fcrialata, ] 

'j 

„ pyramidalis, Wall 

„ rosea J Wall 


1 

2 

3 

4 

5 

6 i 
8 


Hnte. 


OBDER 7.~-CAMPANULACE.E. 

Cepbalostigraa hirsnta ... ... \ Oo! ghannSj 

Wahlenbergia riridis, Edgw. 

„ agrestis 

Campanula latifo! la 

„ sjiTatica [integer r i m a 
Don]. 

„ canescens ... ^ ... 

,j argjrofcrieha [pa 11 i d a, 

Madden]. 

„ colorata ramulosa, Wall]. 

OBDEES.— ERICACFJE. 

Gualtlierla nnmmularia ... ... Bha!nk)r... 

,j trichophjlla ... ; 

Andromeda (Pieris) oralifolia, [A. Aijar 
capricida,’ Dun.] 

„ (Cassiope fastigiata [A Kamba 

cupressiformis, Wall]. 

Rhodoiendr.n arboreivo ... ... Burans 

„ rar. rosenm ... > _ ... 

„ campanulatum ... ; Chimnl 

„ anthopogon ... Tnlisfsr ... 

„ lepidjtum ... ... I 

ORDER MONC-TROHEJB. 

Monotropa nepalensis ... .■•1 Chhao 


CoBimon; 

Frequent. 

Bare Malwa Til. 


Frequent. 

Wacham.near Pindar I. 
Frequeni, Banks ol^ 
Ko»i. 

Rare, 

Common under trees* 
Terj common. 

Bare. 


Common, D £ k a r J, 
Bhafkot. 

Frequent, aboye I'0,C»0 
feet. 

Very COO'm-on. 

Milam and Pinda r i, 
I2,CW feet. 

VcTT common. 

AboV 8,Ot)0 feet. 

„ 10 ,WO „ 

J, 12 /iOO „ 

„ 12,000 ,, 


Bi'nsar, Septem b e r; 
found by Mrs. Go- 


ORDEK IO.~LENTIBULARI.ffi. 

1 Dtricularia fiexiiosa [stell a r i s , ... | 

Wight]. 

2 Pinguicula alpina 

OEDER 11.—PRIMULAG.®. 

1 ' Primula (Spbondylia) fioribunda 
S „ (Primulastrom) petiolaris 

[nana, Wall]. 

z\ „ (Atbntica) purpurea 


ConimoiL 

Bare. 


Down to 2,.^oo feet. 
Above to 10,WO feet. 
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DIVISION II.—MONOPETALiE—( cmilinued). 


Nov 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER U,--.rRIM:UDACBifci--(caaclDbded). 


4 

Primula Stnartii 



6 

(Aleuritia) sx>eciosa 

Bish kopra... 

Co'iimon. 

6 

5 y inrolucrata 


Above 10,000 feet. 

% 

„ denticulata, var. erosa 


Common, higii elevs- 




tions. 

8 

Androsace sarmentosa, Wall 

... 


9 

j, lanuginosa, Wall 


Above J 2,1)00 feet. 

10 

,, rotundito ia, Hardw. 


Common. 

ll 

,, incisa Wall, [rotundi f ol i 


Valleys and Bhiiba r 3 . 


Don]. 


winter and spring. 

12 

Lysimachia (Ephemerum) lobelioidesy 


Very com > 011 above 




10,000 feet. 

13 

„ pyramiflalis 

... 

Common. 

14 

„ (LysiinaBtrum) altemifolia.., 


tr 

1 & 

„ debilis 



16 

Anagllis arvensis, var, coeriilea 

Jonk-mara... 


17 

SamoluB Valerandii 


Rare> Sual river. 


OKBER 12 .—MYKSINAC.®. 


i 

Majsa (Baeobotrys) indica 

ICalsiff 

Common. Low elcva*- 




tions. 

2 

„ argentea 

Phusera 

Frequent, Binsar. 

a 

Myraiiie africaiia 

Pahari chii. 

Coinnion, Marcb. 



baibcrang, 


4 

,, semiserrata 

Chupra 

97 

5 

„ acuminata 



6 

Embella r ibusta 

Baiberang ... 

Biiabar. 

7 

Ardisia lioribiinda 


Rare, 


ORDER 13.—SAPOTACEiE 


1 

Bassia butyracea 

Chiura and 

Common at 4,000 feet^. 



phaiol. 

near Petoragarii, 

2 

,, latifoUa 

Mahua 

Bhabar. 


ORDER 14.—EBENACEiE. 


1 

Diospyros Melanoxylon ... ... 

Tendii 

Bhabar. 

2 

,, montana 

Tendu 


3 

„ lanceaefolia 

Ardinia 

Kota Dun. 

4 

,y Enibryopteris 

Grab 

Bhabar. 


ORDER 15.—STMPLOCEiE. 


1 

Symplocos (Hopea) saicata 

Lodli, bholya, 

Bar ndeo, November. 

2 

„ sumuntia 


Rare, Si a hi devi. 

3 

,, raceinosa 


Bhabar, November. 

4 

„ ramosissi ma [nervosa. 

... 

Karo, Cagar, Binsar, 


Madden. J 


May. 

6 

„ (Pal lira) crato&goides [S. 

Lodh 

Very common, June 


paniculata,. Madden], 


and July. 






IS 


OF THE JfOHTn-WESTEItX FROVIXCEi^. 

DIVISION 11.—MONOPETAL^- ( contmned ). 


Scientific na . e. 


Vernacular 

name. 


ORDiiK i6,-OLEACO 

E, 


Fraxinns excelsior 

xlligtl 

Common. 

1 „ (Orniis) fioribnnda 

An,aril 

Commtm. 

Syriiiga emodi 

i)hia 

Common, above ICbOO-ff 
leet. 

Oleacnspidafea [ferrtiglnea, Hoyle III.] 

' Kalaj) briksh, 

Fatal debi ne.ar Almo- 

„ acii inata tar, longi- 

Sllang 

Very common, wild 

folia. 

Gair 

am! planteti. 

,y glaiidu'ifcra 

Com ; on. 

Ligii.striim nepjilense 


Bdiiks of striamB, Mav^ 

„ b acteatnm ... 


Freciueiit, Binsatj June. 

robwsHiiu 


Common, May. 

n 

„ compactnm ... 

... 

■ORD.'IB 17.~JASMINK.dE. 


Jasmimini (Simplicifolise) Sambac ... 

... 

CuItiTated. 

,, ptibi-scens 


Fret|uent, iianai. 

„ arborescens ... 


„ Bhabar. 

,, neiMlcnse [dieliotomu j 

Jahi 

Common. 

Don]. 

Surmali. ... 


„ (trifo ise) dlspermum 

Common. Leaves, gen¬ 
erally trefoil, but 
fiometimes simple 
and sometime pin¬ 
nate. 

Jasminnm (Altemifolias) rcvolntmn 

Sonajabi ... 

Common. 

[chrj.-anthemum, 

Koxb.] 



„ „ pnbigeram ... 


Rare. 

„ (Finnatifoiise) ufiiciuale, 

Cfaambell ... 

Introduced- 

„ „ grandiliornin, 

Chambeli 
ami jahi. 

Conimon. 

Nyctanthes Arbor-tristls 

Piirijat, bar- 
singhar of 
I»lains, 


Schrebera swietenoides ... 

Moka 

Bbabar tree. 

ORDER 18.— ATOCYNACEaE. 


Tribe Carisseje. 



Carissa diffusa ... ... ; 

Tiraiikiya ... 

Bbabar. 

Tribe Plunehieje. 



Tabemsemontaiia coronario 

Chandi 

n 

Vinc^pusilla [V. parviflora, Koxb.J... 


>1 

Tribe Pars nsiejb. 



Vailark dichotonia 

Diidhi 

Common. 

Tribe Wrightie.!e. 



Wrigiitia mollissima 

Darbela 

If 




him/latan districts 


see 


DIVISION IL—MONOPETALiE —(conthmed ). 



Scientific name. 

Vernacular 

name. 

Note. 


OliDER 18 .—AFOCTN AC.‘JE—(concluded). 

TkIBJB AnSTONIJiJK. 

Alston!a echo!aria ... ... ] 

Bhabar. 

7 

Blabeaspus L.cidus 

Dudhi 

Common. 

'8 

TniBE Echiteje. 

Holarrliena antidysenterica 

Kuer 

»> 

9 

,, pubescens 


fj 

10 

Neriuni odorum 

Kanyur 


11 

Cnonemorpha macrophylla, [Echitca 

Garbadru ... 

Bhabar. 

1:2 

niacrophyl’a, Roxb.] 

Ichnocarqus frute scene ... 

Dudhi 

Common. 

1 

ORDER 19.—ASCLERIADE^. 

TxtlBJS Pekipjlock^. 

Cryptolepis reticulata ... ... , Rui kosa ... 

Up to 4,000 feet. 

2 

Reripioca calophylla [Streptocaulon 

Dal bhengla, 

Common. 

8 

caiophyllum, Wright.) 

Tribe Asclepiabb^. 

Vincetoxicum canescens [Cynanchurn 


Common. 

4 

g'aucimi, W’all.J 

„ montanuin [V. kuna- 


Ercquent. 

6 

wareuse. Madden.] 

Calotrepis gigantea 

Ak, madar ... 

Common, Bhabar.- 

6 

„ procera [Hamiltonii] 

,, 

Rare, Blmbar. 

7 

Cynauchum uaihousije ... 


Erequent. 

8 

Tribe Stapbliak. 

Sub-tribe PBRGULAEi.a 

Tylophora tenerrin;a 

s. 

Erequent. 

9 

„ Govanii [Iphisia Govani- 

... 

10 

ana, Wight.] 

Maradenia Roylei 

Murkila 

Common. 

11 

„ liicida, Edgw. 

Dudhi 

Erequent. 

ai> 

„ tenacissima ... 

... 

Uj) to 4,000 feet. 

18 

Pergularia pallida 

Surkila 

Common, Bhabar. 

14 

Gongronema nepalense ... 


Erequent on rocks. 

u 

Sub-tribe Cbropeoiac. 

Orthanthera viminea 

Chapkiya ... 

Bhabar. 

16 

Hoya lanceolata 

Common, Bhabnr, and 

17 

Ceropegia longifolia* 


up to 7,000 feet. 

Rare. 

18 

„ Wallichii 

... 

requent. 

19 

„ gracilis, Edgw, 







OF THE NORTH-WESTEEN PROVfXrES. 




BITISIO}^ lI.----MOXOPETALiE—^ 


»o. 

Scientific name. 

Vemamlar 

name. 

¥c*e. 


OEDEB SO.—LOGANIACE^ 


1 

Gardaferia orata 

, Banjabl 

Fr»|iie»l 

s 

„ aagiwtifolla ... 

I 


s 

Bafisileia criapa [paaicalata, Ro:ib,j... 

D]iiriya,bMtl, 

CimtisoB. 



dhaula. 


4 

„ aiiatlca [aeema, Hamilton], 


»» 


OKDEK 21.-GENTIANACE^. 



Teibk CHiaoNiii-® 



1 

Exacam tctra^omim ... ... 1 Uda, titkans, 

Frequent, Bigeawar, 


Tmbe Chixjsjb. 




Pladera piisilla 


Commcm. 

3 

Caastora di tf a.«a [t irgata, Eoxb.] ... 



4 

,s decamate 

... 



TaiBE SWEITICEJS. 



5 

Gentiana (Cbandrophyllani) pedicil- 

... 

Ommcm. 


lata. 



6 

„ capitata 

... 


7 

„ aprica 


BMbaT. 

8 

„ decemida 


Commai. 

9 

„ marginata 



la • 

Oph^^lia pan’cnlata 

CMretta Tit- | 

Autumn anmaal. 



kana. 


11 

,, purpurescCRS 

rt 

f* n 

iS. 

„ oordata 

>» 


13 

„ wr, Sort bus dilute roseis ... 


W.’Waterflkd, Nami 




Tal. 

14 

„ (AgathO’tes) an|?u8tifoiia ... 

»» 

Autumn annual. 

15 

,j „ chi rata 


„ perenniah 

IS 

„ ale-te 

»» 

„ annual. 

17 

Halenia elliptica 


Above 20,000 feet. 

18 

Swertia cuneata 


Rare. 

19 

,, caerulea 


»» 

20 

speciosa [perfoliata, Royle], 

Simarlya ... 

Common^ above 10,WK> 




feet. 


ORDER 22.‘-BIGN0KIACE^. 


1 

CalosantlieB indict 

Pbarkatb ... 

Bhabar. 

2 

MIliingtonia liortensiB [Bignonia sub- 




erosa, Koxh], 

Nim chambeli 

Introduced. 

3 

Stereosperniain [Bignonia, Eoxb.] sua- 




veolens. 

Fatal 

Bhabar. 

4 

AmpMcome arguta 


Banks of Fatalga.wgy,. 

6 

Tecoma uadulata 


Ganai valley. May. 
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DIVISION IL—MONOPETALiE—( continued). 


No. 

Scientific name. 

Vernacular 

name. 

Mote. 


OKDEB 23.—PEDALIACEiE. 


1 

Martynia proboscidea [ M. diandra, 


Naturalized. 


Madden]. 




Sesaraum indiciim 

Til 


3 

Pedalinm marex. 

Gokhru 

Bhabar. 


OliDER 24.—CRYTANDRACEiE. 


1 

Lysionotiis ternifolia [L. serrata, 


Common up to 4,000 


Eon]. 


feet. 

2 

Didymocarpns subalternans 

... 

Rare. 

3 

,, aromatica 


Prequent. 

4 

„ (Acaules) macropliyUa 

l^athar laung, 

Common. 

5 

„ pedicillata 


Bhabar. 

6 

„ lanuginosa 


Common. 

7 

Chirita Edgeworthii 

Sankb pusbpa, 


8 

„ bifolia 

... 


9 

Rhynchoglossum obliquum [Wiilfenia 


i, up to e,000 feet. 


obliqua, Wall]. 



10 

Platystemma violoides ... 


Common. 

11 

iEschynanthus Porottetiana 


Bhabar- 

12 

„ grandifiorus 


liar silang. October. 

13 

Polyneuron dimidiata ... 


Col. Davidson. 


ORDER 25.—POLEMONIACEJE. 


1 

Cyananthus lobata 


, Pindari, above 10,000 




feet. 

2 

„ Integra 


Ivcdiir 12,000 feet. 


ORDER 26.—CONVOLVULACKS!. 



Tribe AROYREiEiM. 



1 

Rivea ornata 


Bhabar. 

2 

Argyreia speciosa 



3 

, eetosa 


Sarju, bank near Kap- 

4 

capitata 

... 

kot, September. 


Tribe CoNVOBViiBEiE. 


6 

Quamocli t vul garis 


Bhabar. 

6 

Batatas pentaphylla 

... 


7 

Pharbitis IMil 

Baunra 

Very common. 


var. intergrifolia [caerulea, 




Roxb.] 


Common. 

8 

Calonyction speclosurn 


Bhabar 

9 

Ipomaea vitifolia 



10 

„ Pes-tigridis 



11 

„ Pilosa 


Kota Dun. 

12 

„ s;p. [hirsuta, Madden] 








OF TH“r; XOr.TII-WESTKRX pr.fiVIN'rF*:. 


D1VI SI ON 11.—MONOPETAL.E—( rontinneil). 


Ko. 

j Sciaitific na.iE-e. 

i 

... .._._.. _ 

V eruacnlar 
name. 

Note. 


(«DER SS.-^CONVf^LULACE.E-^CcMdiided). 

TaiBE CoxvoLvui.EAE^—(mneUidtnl). 

1 

IS 

Ipom«a sessiliflora ['pliasrocrphalna, 
Koxb.] 


i Very com'mon. 

14 

„ chryseides [muricata, Mad- 

denl. 


Bhabar. 

15 

Aniseia barlefioides 


Kos! Imnk, Khainm. 

16 

Gonrolrulufl pjuricasdis 

... 

Bhsibar. 

17 

„ arrenaia [Malco!ml Roxh.] 


Tal, Mr. Water- 
field. 

18 

Forana Taceroosa 

IMasc-ti 

( 'ommon. 

19 

„ paniculata 



SO 

EtoItuIus aiaiiioides [sericea, ^fadik-n], 

Teibe Ccsextk.e. 


Very common. 

21 

CiiscBta reflexa fvcTmcosal 

Akash Icguli, 

Common. 

S2 

,, inacraiitha [ grandaflora, 1 

Wall], j 

ORDER 27.--BORAGI>;ACEiE. 

Teibe Cobdif^. I 

Frequent, 

1 

Gynaion rcstitiim 

Pjii 

Common up to S,0{)D ft 

2 

Cordia latifolia, Hoxb, 

Borla ... 

Bhabar rarietj. 

3 

„ Myxa, Linn. ... ... ■ 

TeIBK ElIRKTir^E, 

KoJah 

1 

i 

Common. 

4 

Ehretia sOTata ... ... 1 

Ranya ... 

Common, April 

6 

„ 

Kodaii ... ' 

,, Bhabar, March. 

€ 

vimiaea fRliab.lia sericea ... ; 
Ivladden]. ,! 

’Iribe 

j 

„ in rirei beds. 

\ 

Heliotropium stri^rosiini [brevifoliiini ! 
Wall]. ; 

Tribe Borageje 

Sub-tribe EcaiE^. 

i 

j 

Common. 

8 

Macrotomia Benthaoii ... ... 1 

Sub-tribe Lithosi-erme.® 

■ 

Badrinath. 

9 

Oaosma ecMoides 


Above 10,000 feet. 

10 

Myosotis x>allens 

... 1 

„ „ Chati- 

patta.. 

11 

J, longiflora 

... 1 

»» DJ n 

12 i 

1 

Bothriospemram tenellum [Cynoglos- 
sum prostratiim, Don]. 

i 

Rare, Binsar. 


47 
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HIMALAYAN DISTRICTS 


DIVISION IL—MONOPETAL^E~( confmned J. 


Ho. 

Scientiftc name. 

Te macular 
narae. 

Note. 


OKDER S7.~B0R AG IN ACEiK~(concl tided ). 

SiJB-T:nBn CYj:oGLOSSj’;isi. 


33 

Eritriehiiini rotimfUfolimin 

... 

Above 10,000 feet; rare. 

14 

EchinoBperniiini jTloeuuUatani [Cyno- 
j?Io?sani nncinatiim, Royk']. 

Kura 

5j n 5? 

15 

Cynoglossimi furoatnni 

j, 

Very common. 

16 

,y micranthnm [caiicscenR, 

Wall]. 

j? 

)) if 

17 

5 , glocdiidiatum 

rt 

Freouont. 

18 

Trichodesma iudicum 

ORDER 28.—SOLANACF 

Tribe Soeanejos, 

JE. 

Common. 

1 

Lycopersicum csculentum 

Wilayati bnl- 

Culli vaied. 



gau. 

* 

S 

Solanuin (rachystemon) tuberosum... 

Ahi 

Common. 

3 

„ Koxburghii [nibrum] 

Cidiota ghi- 
wain. 

4 

„ verbasc; folium 

Ushita 


5 

„ (Leptostoman) indicum 

Kant bjiri ... 


6 

„ xaiithocarpuni 




„ var. Jacquiixii 


Iff 


„ var. Sciiraderi [diffustimj. ... 


99 

Cultivated. 

7 

,, esculentiini [mclongxna], ... 

Capsicum frntesceiis 

Baigan 

8 

Lftl niirch ... 

,, 

9 

Nicandra physaloides 


Introduced, 

10 

Physalis pcTuviaua 

Tribe DATcritETia.. 

... 


11 

Datura WalUchii [ferox, Madden] ... 

Kill a dhatura, 

Valleys. 


„ var. double 


Cult! vated. 

IS 

„ alba ... 

Dhatura 

Veuy common. 


„ var. double 

Tribe NicoTiANE.zsis. 


Cultiviited. 

18 

N i cot i ana Talmciim ... ... i 

Tamdlm 

Cultivated. 

14 

retunia Phoenicea ... ... | 

ORDER 29.—SCROPHULARlACEiE. 

Tribe A ntirrhinie^. 

Introduced- 

i 

1 

Verbascum Thapsus ... ' 

Ekalbir 

Common. 

S 

3 

4 

Celeia coromandeliana ... 

Linaria ramosissima 
„ incana 


Rare, valleys. 

Common. 

5 

Antirrhinum orontium ... 


„ May fields. 
Above 12,000 feet. 

6 

Scrophiilaria Edgeworthii 
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DIVISION IL-^MONOPETAL.E-»(. cmiikued ). 




Sc'^enilflc naiii^. 


Ytmactilat 

name. 


Nete, 


j ORDER 23.—SCROPIiULARIACE-3E~(cfMitimied) | 


1 

i 

Tribe A>;i’iBnrxj,.«—(conclude;'!). j 


1 

Screpliularia polyanlha ... ... [ 

-5 hiEjalensis ... ; 

Gajaila ... ; 

Common. 

8 1 

■s ... 1 

?> 

n I 

M obtii«a (Madlen) ... ' 

15 ... ! 

F rcquenl. 

10 • 

Mimii'us nc-paitmi-*? ... | 

, Co’innt/'fi. 

1] 

„ ffnieiliB ... i 

Ere (.'52 7114. 

12 ^ 

Mazus s!ircu!osu3 ... ■■* I 

: Common. 

13 i 

,, ru^'Gsua ... ... 1 

Liniienbtrgia grandifleTA ... j 


11 

34 1 

i 

J? 

15 i 

uTiicJcfoiia [Stemoriia 


Very comnioii. 

1 

ni.kralis, Walt]. ! 


3f5 

,, KiaLTO'kachya ... i 


Fiiire. 

17 

Limuopbila mc-nthaRtrma ... j 

Jangli Eonf... 

Common. 

,18 

,, bypericifulia ... j 

JM nani 

jj 

30 ' 

!■ 1 c-rpiist 1 s Tfc'loiinicT!a ... ... 1 


2'"? 

Tortiiia coniifolla ... ... j 



HI j 

VajiiJellla ci'ustaeea Ipedunculataj j 




Madden]. 1 

I 


22 * 

„ niimiiiularifolia ... I 

... 1 

Very common, Atignist, 

•S3 

Bonnaya bracuiata ... ... 

... 1 

Frequent. September. 

S4 

,, grand 2 flora ... ^ 

1 

j> 


Tkibe Hiiixanthfje. 1 

! 


25 

Hemipliragma heterophyllum ... i ... | 

Common at'io.opflfect, 


.. . - 1 

DakUYi andlVuritai. 

S6 

Digitalis purpurea ... ... ; 

Iiiiro.lnced, 

27 1 

Walfeiila Amlit-rstiana [Psederoia ; 

Comu’on ni'.ir crater 


Ainh'/rstlanu, Wall]. ; j 

ah''Ft 8pioi.s feet. 

28 

Veronica {Beccaban’^^a) hlmalensis j ... ; 

Abt,r*e 3 ‘J'hfO ieet. 


[gniii'iiiiora, Wall]. \ [ 

29 

,5 unagalliB ... , ... ; 

Tp f.5 -i.OiX) feet. 

30 ' 

,, pjinurnta 

,, 

31 

,, (Channeli*ys4 deTigcra 

, Comsnen. 

32 

„ liixa .. 

I Ai >ore 1 i ,090 feet. 


,, i7/r. of Y, chaniaidrys 

... i Kediirndih. 

33 

„ (yiuiphalospora) biloba 


Coninion at .j^OOO feet. 




Miirdi. 

34 

,, ,, Maddcnii Edge. ... 


•1 

35 

„ ,, agrestis ... 


36 

Bnchnera bispida ... i 


37 

Striaa liiraiita ... ' 



„ rar. lutea ... ; 

i 

'38 

„ eiiphrasioides ... 

Leptorhabdos parvitlora [vlerardia and 

i 


m 


1 5» 


Sopubia pairitloral. 


1 

49 

Sopiibia trifida 


j Grassy slopes at 6,000 




1 feet. 

41 

Centranthera liispida 

,, tar. nepaieriBls 

Euphrasia officinalis 


, Bageswar. Frequent. 

42 


Above 7,0'DO feet. 
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DIVISION II.—MONOPETALiE —(continued > 


No. 

1 Scientific name. 

Vernacular 

name. 

Note. 


OEDEE 29 .—SCHOFPIULARIACEJS—(concluded). 



Tkibk RiiiN-ANTiiE^is- (concludccl). 


43 

Fedicularis (Cyclopliylhimt) i>ecti- 


F requeiit. 


nata. 



44 

,5 „ por recta, 


)> 


„ [elegans, Madden] 


>> 

46 

j, ( Six>houatus) megalau- 


Above 10,000 feet.] 


tha. 



4a 

(Edentual) carnosa 


Commom 


ORDER 80.-OROBANCHEACE^. 


1 

Phel i x)oea aegypti aca 

1 

Rare, 

2 

JEginetia indica 

! 

Frequent, Bageswar^ 


OKDEH 31.—ACANTHACEjE 



TkIBE TllUNBJERGIliAB. 



I 

Hejcacentris coccinea 

Kaljug 

Blnihar and valleys* 




VVinier. 


Tribb llraitopiiiLiAK. 



2 

Hcmiadelphis polysperma ... 1 

Bliabar. 


TuiBis Rueljlic.^b. 



3 

Petalldium barlcrioides 

Bakraola ... 


4 

Hemigrapliis latebrosa, [Ruellia 


Common. 


latebroaa]. 



6 

iEchmanthera Wallicliii [goseypi- 

Jaundela ... 

Very common. From 


na, Madden]. 


this bees make tbo 




best honey. 

6 

' Goldfiissia pentstemenoides- 


Frcapieut. 

7 

Strobilantlies auriculatus 

Trlkapuri ... 

Bhabar. 

8 1 

Wallichii 


Above 10,000 




I'eet. 

9 

„ attenuatus 

Kapur nali... 

Common. 

10 

„ glutinosuB 

... 

j> 


TiUBK BARLERIEiE. 



11 

Barlcria dichotoma 


Frequent, September. 

12 

j, nepalensis 


Common. 

13 

,y. ciliata (rosea) 

Sarp jiba ... 

14 

„ cristata 


)> 

16 

Lepidagathis hyalina 


3 > 

36 

5 , ustulata 


About 4,000 feet. 

"I 

,, cuspidata 


Common. 
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DIVISION II.—MONOFETALiE—( contmued ). 


Ho. 

1 

1 

i Scientific name. 

Vernacular 

Note. 


j 

name. 


1 OKDER 31.—ACANTHACEJEi- 

-(concluded). 



i Tribk Ju stick.®. 



18 

Phlogacanthus thyraiflorus 

. « 

Bhabar and valleys. 


j 


common. March 

19 

1 Erantliemnm nervosum 


Bhabar and up to 6,000 


1 


feet. May, 

20 

j Rostellularia procumbeiis 


Very common. 

21 

Adliatoda vasica [Justicia Adhatoda], 

Bashang. Arus 
of plains. 

Common. 

22 

Rungia parvifiora 


23 

Dicliptera Roxburghii 


„ up to 5,000 feet. 

£4 

Peristrophe ppeciosa 


25 

,j bicalyculata 


Bhabar. 

26 

Rliapbidospora ciliata 


Rare, Vishnuganga. 


ORDER 32.—PHRYMACEaE. 


1 

Pbryma ieptostachya 


Common in woods. 


ORDER 33.-VERBENACEjE. 



TjRIBB VKRBBNKiK. 



1 

Verbena Bonariensis 


Naturalized. 

2 

,, officinalis 


Common. 

3 

Lippia (Zapania) nodiflora 


Up to 4,500 feet. 

4 

Lantana alba [L. dubia, Royle 111.] i 


„ 3,000 „ 

5 

Gmeiina arborea ... | 

Kumar 

;; 2;ooo ;; 


Teibe Vite®;. 


6 

Caryopteris Wallichiana [Clerod- 

Mohmi 

Very common up to 
6,000 feet. April, 

Bhabar. 

7 

endron odoratuai, Madden.] 
Premna (Gumira) scrratifolia [spi- 
nosa, Koxb.j 

„ (Premnos) macronata 


8 

Agniun 


9 

}j J, barbata 


Common. 

iO 

,, „ herbacea 

Callicarpa arborea, Koxb. 


Rare. 

n 

G hi wall 

Common. 

12 

13 

„ macropbylla, Vahl 

Clerodendron serratuin 

Daiya 

Frequent, Sarju bank. 
Common. 

14 

„ var . term folium 

„ infortunatum 


,, Bageswar, 

15 

„ siphouanthus 


Bhabar. 

16 

Vitex negundo 

Shiwali 

Bhabar and outer hills^ 

17 

Holii.skioldia sanguinea 

Kubtoliya ... 

April. 

Common, October. 


ORDER 34.—LABIAT.<E. 



Tribe C)cime.®. 



1 

Geniosporum stroboliferum 


Banks of Sarju, 

Common. 

2 

OrthOiiX>hon rubicundus 


.3 

4 

,, virgatus 

Piectranthus (Isodon) scrophulari- 
oides, 


Banks of Kosi. 

Frequent. 

5 

jj J, Gerardianus... 



6 

. 

5 5, stria tus 

... 

Very common October, 
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HIMA'LATAN DISTRICTS 


DITISION IL—MONOPETALJL—(). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OliDER 34 . —LABIATiE — (cojitinueci). 

TaiBE OciMK-E— (concluded). 


7 

Plectranthua (Isodon) Ooetsa 


Very common. Octr. 

8 

,, ,, rngoBus 


Common up to 0,500 fL 

9 

,, (Pyramid]um) ternifoliiis, 


„ low elevations. 

10 

,, (Coleoides) cordifoliiis ... 


jj 

Very common. 

11 

Coleus barbatus ... Fiwai 

Tribe Satyre/k. 

Sub-tribe Elsuoi.t/ie*®. 

12 

Pogostenion plectranthoides 

Rudra 

Common. 

13 

By Sophy 11a crticiata 

Bulshat 

„ ill swamps. 

14 

Coltbrookia oppositifolia 

}•> 

15 

Elsholizia flava 

Bhangria ... 

5 , down to 5,000 fectr 
Very common. 

16 

,, polystachya ... 

Bhangria ... 

17 

„ incisa 

Set bhangria. 

Rare. 

18 

Elsholtzia pilosa 


Kri.'qucnt. 

19 

„ eriostachya... 


Rare. 

20 

9 ) (Cyc’optegia) strobolifeni 

Sun-TUIBE ME^THlivK. 


C' uimon. 

21 

Perill.a ocimoides 

Bhaugria ... 

Cultivated, September. 


Mentha vlridis 

Pudina 

Naturalized. 

23 

,, Roylcana 

SuH-TanB TliYMI’^C. 


Rare. Near .IJhim Tal. 

24 

Origanum norniale? [vulgare ?] 

r>aii tulsi ... 

VTry common, autumn. 
Common, except outer 
range. 

25 

Tiiymils seri)yll urn 

SUB-TRIBK MEBUSSViE. 

„ ajwain... 

26 

Micromelia bifiora 

... 

Very comnioii. 

3) 

27 

Calamirvtha (Clinopodium) repens ... 

... 

28 

j, ,, [Melissa, 

Madden] umbrosa 


June, under trees. 

29 

Hedeoma nt palensis 

Tribe Mon.abdi:^. 


Frequent. 

30 

Salvia (Brymosphace) glutinosa 

[hians, Eoyle.J 


Frequent, outer range. 

31 

Salvia (Aethiopis) lanata 

Ganiva 

... 

Very emnmou, March. 

32 

,, „ Moorcroftiaiia ... 

Above ;i0,000 feet. 

33 

' „ (Notiosphace) plebeia ... 1 

Tribe Nep. tkahi. 


Bhabar and valleys. 

34 

Nepeta (Pycnonepeta) spicata, var. 


Common, Binsar. 


„ „ elata, Koyle ... 


ATdlow, morning, blue 
afternoon. 

35 

,5 ,, clliptica 

, , . 

Common, Binsar. 

36 

,, (Gataria) nideral's 


Frequent. 

37 

„ ,, Icmcophylla ... 


Common. 

38 

5 5 5 , gracili flora ... 

,, (Macronepeta) Govaniana ... 

Bracocephaium acanthoides 

». ^ 

Bhabar. 

39 


Frequent. 

40 


Niti. 

41 

Lallemantia Royleana 

Balangu 

Rare. 
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DIYISIO:^' IL—MONOPETAL^—( 


No. 

Scientific name. 

' 

Vernacular. 

name. 

i 

1 Note. 

i 


ORDER 34.—LABIAT.®-(concluded). 



Tribe STACHXDEiB. 




Sub-tribe Scutellakieje. 


42 

Prunella vulgaris 


Common, June, Binsar. 

43 

Scutellaria linearis 


„ spring. 

44 

,j repens 


„ spring and 




autumn. 

45 

5 , angulosa [scandens, Don]. 


„ autumn. 


Sub-tribe MAKRUBrE.a!i. 


4e 

Craniotome versicolor ... 

1 

Very common. 


Sub-tribe LA^'ICEJi:. 



47 

Anisomeles ovata 

1 

Common. 

48 

Colquhounia coccinca [vestita, Wall] 

Bbilmoraand 

,, at Naini Tal 


i angiriya. 

and Badrinath. 

49 

Stachys sericea 


Common. 

50 

„ splendens 

Bhainsia aj- 

Rare. 


wain. 

Common. 

51 ! 

Lconurus piibescens 



52 

Lamium araplexicaule ... ... ; 

Tit pati 

5J 

53 

„ petiolatum 

ft 

64 

Eoylea elegans 

Guma 

Frequent. 

55 

1 Leucas [Hemistoma] urticaefolia 


ff 

56 

„ [Ortholeucas] lanata 


Common. 

57 

5 j „ mollissima ... 


Rare. 

58 

„ [Flagiostoma] hyssopifolia, 


Common. 

59 

„ „ aspera [cephalotes, 

Blame.] 


jj 

69 

LeoiioJs nepetasfolia 


Bhabar & Haldwani. 

61 

Phlomis lamiifolia 


Rare. 


Tribe A-iuoe.®. 



62 

Teacrinni Royleanum (r,.r.) aibi- 


Common, valleys. 


duni. 


63 

^ 5 , qiiadrifarium 

AJuga lobata 



64 


Bhabar. 

65 

„ remota 


Very common. 

66 

5 , parvitiora 


High elevations. 

67 

„ bracteosa 


Very common. 

68 

„ decumbens 


Rare. 


ORDER 35.-PLUMBAGINACEJS. 


69 

Plumbago Zeylanica ... ... 1 


Common. 


ORDER 36.-PLANTAGINACEiE. 


1 

Plantago (Polynenron) major, var. 

Bar tang ... 

Rare. 


asiatica. 


2 

,j „ erosa, Don, [Ion- 

Lohuriya ... 

Very common. 


giscapa, Jaeg.] 


3 

! 

„ „ lanceolata. 


Bare. 


•<IOiOT^Cd Wf-* W*-* f-* Ot060<x<SiC«jk^M 
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HTMALAYAN DTSTRICTS. 


DIVISION III.—ADETAL.Fj. 


1^0. 


Scientific name. 

Vernacular 

name. 

ORDER ].—PHYTOLAC'CACIJE. 

Phytolacca, decandra, var. acinosa, ... 

Jirrag 

ORDER 2.-CHEN0P0I)IACEJE. 

Beta vulgaris, var. Bengalensis, Roxb., 
Chenopodiu n album 

„ (Ambrina) Botrys 

j Palang 
Bhatuwa ... 

ORDER 3.—AMAEANTACEiE. 

Tribe CELosiEiK. 


Deeringia celofiioides 

Celosia argentea ... ... 

Kalalohitri... 

Si rail and 
ghogiya. 

TbIBB ACHYRANTHKiE. 

Amarantus candatus 

„ anardana [farinaceus] ... 

„ spinosus 

JErua scandens 

Achyranthes aspera. 

„ species [bidentata?], ... 

Cyatbula tomentosa [Pupalia sequax, ] 
Madden. 1 

„ capitata. 1 

V 

Ramdana and 
chua. 

Saji 

Jhat kuri ... 

Tribe Gomphreneje. 


Alternanther a nodi flora ... 1 Bhimr^j 

ORDER 4.—NYCTAGINACFiE. 

Boerhaavia diffusa ... ... 

Mirabilis Jalapa ... | 


ORDER 6.—POLYGONACE^. 

Tribe Tbbygocarpe.®. 


Rheum emodi 

Oxyria elatior ... ... | 


Tribe Apterocarpejb. 


Rumex (Lapalium) W allihchii 

3 , nepalensis 

„ (Acetosa) hastutus 

Koenigia monandra or island! ca 
Polygonum (Avicularia) effusum 
[herniarioides.] 

„ Roxburghii ... 

„ illecebroides... 

Haluniya ... 
Almora 


Note. 


Cultivated up to 10,000 
feet. 


Cultivated. 

0(»ninu)n. 


Conimon. 


Gardeufl. 

Cultivation. 

Common. 


Not known at Kew 
Very common.. 

liare. 


Common. Bhim TILL 


Com-Don. 

Introduced. 


Above 10,000 feet. 
„ 9,000 „ 


BMhar. 

Common. 

Very common. 
Above 12,000 feet. 
Common. 

Bare. 
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DIVISION III.—APETALiE—( continued). 


No. 

Scientific name. 

I Vernacular 
name. 

Note. 


ORDER 6. -POLYGONACB.®—(concluded). 
TniEE Apterogarpe^ - (concluded). 


10 

Polygonmn ciliosum 


Rare. 

31 

„ cognatnm 


24,500 feet. 

Common. September. 

32 

„ recumbeiiB ... 


33 

„ (Persicaria) Hamiltonii 

[hispidu’iij Don.], 


Frequent, Blip bar, No¬ 
vember. 

34 

j) barbatiim ... 


Bh?ibar. Common. 

35 

,» Donii 


Frequent. 

2 € 

„ Posnmbii 


Bhabar. 

27 

,, flaccidiim[gIabfum,Roxb.], 


jj 

28 

,, amphibiiim... 


Naini Tal lake. 

19 

,, lanigerxim ... 


Frequent. 

20 

„ scabrinervnm 


Naini Tal lake. 

21 

(Bistorta) y i r i par um 
[bjilbiferutn, Royle]. 


25,000 feet. 

22 

„ ephserostachyum 


Very common. 

23 

„ amplexicanle 


Common. 

24 

„ affine [Bninonis, Wall.], 


At high elevations. 

25 

,, eniorli 


Rare. 

26 

(Didymocephalon) delicatnlum 


22,000 feet. 

27 

„ ntinimulacifolinm. 


24,500 feet. 

Rare. 

28 

„ fiilcaiile [ciliatnm, 

Don]. 

... 

29 

Immile 


?» 

30 

„ perforatum fpunc- 

tatum, Don]. 


j) 

31 

if nepalensc 


Common. 

32 

y, sphferoeephalura, 


Frequent. 

S3 

tf eapitatum [repens, 

Wall.], 


Very common. 

34 

„ simiatiini 


8,500 feet. 


„ (C')rymboceplaa1on)chinense, 


Very common. 

35 

„ (Echinocanlon) horridnm ... 


Bhfm Tal. 

36 

„ (Tiniaria) convolvaluB 


Common. 

37 

,, pteroearpnm ... 



38 

,, (Aconogonon) frondosum ... 


7,500 feet. 

39 

„ polystachyum 


12,000 feet. 

Cultivated,lower bills. 

40 

„ Fagopyrnm escnlentum [vul- 

gare, !Maddcn]. 

Ogal 

41 

„ emarginatnm 

Piipar 

Higher hills. 

42 

„ cymosum [corymb o s nm 

Ban-ogal ... 

Common. The native 


Madden]. j 

ORDER 6.—LA URINE..®. 

Section Exinvoettcrote.®;. 

names given by Boyle 
are incorrect. 

1 

Ciimamomum Tamala, var. albiflo- 

Tejpat, dalchi- 

Common. February— 


rnra. 

ni. 

May. 

2 

Phsebe lanceolata 

San kanxval... 

Bhabar and valleys, 
February—May. 

S 

„ pallida 

Kanwal 

Common. 

4 

„ panicnlata 

JKapuakanvral, 

Bhabar and valleys. 

5 

MacMlns odoratissimus ... 

Common. Ma r c h— 
Angnst. 


48 
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’nTMA'LAT.il^r DISTTITCTS; 


DIYISION III.—APETAL). 


No. 


1 Scientific name. 

Vernacular 

name. 

Note. 

I OEDER 6.—LAURINE.E—(concluded). 


Section Invoi uor.itkje. 



Tetranthera laurifoUa [a p e t a ) a, 
Roxb,,mr Roxburghii], 

1 Gar-bijur ... 

Valleys. June. 


„ monopetal a 

K a t m a 1 * a, 
singrao. 

Common. April. 

Litgoea lanuginosa 

Rare. 

j, consimilis [T. pallens, Don.], 

Chirira a n d 

Common, interior of 

chirchira. 

liilis. 

Daphnidintn pulcherriTr.um 


Frequent. 

ar bifaiinm ... 



ORDER 7.~thymeeacb;e. 


Daphne papyracea [D. cannabina, W all.], 


Common. 

,, purpurea ... 

Baruwa 


i> 5 , alba 

! Bet baruwa... 

Ilflcd, for paper-making. 

Wikstroemia salicifolia [Daphne seri- 

Chamliya ... 

Common, used for mak¬ 

cea, Madden] 

ing inferior paper. 

ORDER 8.—ELJIAGNACE.E. 


Hippophase salicifolia ... 

Dvir chuk ... 

Common above 10,000. 
feet. 

Elseagnus parvi folia 

G hi wain ... 

Common. 

„ latifolia [ferruginea, D.C.] 


Bluibar, 

1 ORDER Q.—SANTALACKiE. 


Osyris arborea, [ncpalensis, Madden.], 
Thesium himalense ... ... | 

Biikar dlvara, 

Common. 


Rare, BiuBar. 


4 

5 

6 

7 

8 
9 

10 

11 


OKDER 1 0 , —ARI STOL( )C HIA CR .R . 
Aristolocliia saccata ... ... I 

ORDER n.-EUPHORBIACEiE. 

Tribe PiiTEtAMiiEiE. 

Andrachne cordifolia [Leptopns cor 
difoUus, Dece], 

Antidesraa diajuira ... ... I Sarslioti amli 

rnyuaiithiis (Hemiglochidion) nepa> | Bair mao 
lensis [Bradlcia ovata, Wall. GlO' 
chidion bifaria, Royle]. 
j, veliitiniis 

/■o ^ (Kmblica) Eniblica ... Amla’ 

(laraphyllanthus) urinaria ... Siahi 
(Euphyllanthiis) parvifolius 
Putranjira Roxburghii ... ... Putra jiva 

Secunnega (Pluggea) oborata [Phyl- DhAni 
lanthus retusus, Wall]. 

5, leucopyrus [Phyllanthns Ainta 
albicans, Wall]. 

Bischoffia Zeylanise [Andrachne trifo- Korsa 
liata, Roxb]. . . 


Frequent; about 7,000 
feet. 


Very common. 
Bhabar. 

Very common. 


Frequent. 

Common. 

Frequent. 

Bhabar. 

Common. 





OF THE NORTH-WESTERN PROVINCES. 


379 


DIVISION III.—APETALiE—( continued). 



Bcientlfic name-' 

Vernacular 

name. 

Note. 

11' 

ORDER 11.—EUFHORBIACILaE- 

TniBE Brideliejb. 

Bridelia stipniaris 

(concluded). 

Rare. 

It 

„ (Ciuytia) montaaa 

Karnaliya ... 

Common. 

14 

„ retusa 

Khaja 

Uxi to 3,000 feet. 

Id 

Tribe Acalephejk. 

Trewia miditJora 

Tumri 

Bhabar. 

16 

Mallotus philippinensis [Kottlera 

Ky uni 

Very common. 

17 

tinctoriaj. 

Bicimis communis 

Ind, rendi ... 

Common. 

18 

Homouoya riparia [Adelia, Madden], 

Kand^ar ... 

Frequent. 

19 : 

Tribe Hiepomane^, 

Jetroplia Curcas 

Safed ind ... 

Naturalized, Bhabar, 

SO 

Baliospermuni raontanuni ['Cr-otonpol- 


Common, Sarju bank. 

2] 

j^andrnSj Koxb.] 

Bxcascaria (Triadica) s-blfera 


Introduced. 

22 

„ (Fa!coneria) insignia 


Common, 

2;? 

„ (Eiiixc.ecaria) aci^r i f o 1 i a 

Phutkiya ... 

Very eo.nmon, Sarju 

24 

[sapium, Madden, StiiUngia hima- 
layensis ] 

Tribe EupiiorbieoB. 
Euphorbia pentagona [Royleana] ... 

Sohund 

bank. 

Up to 6,000 feet. 

2. 

„ aiigustifolia [dracuncnloi- 

Dudhila and 

Common up to 6,000 


des, Hoxb,] 

Mahabir. 

feet. 

26 

„ hirsuta [longifolia, Don.], 

» 

Above 6,000 feet (like 

27 

„ peploides 


ilelioscopia). 

Frequent. 

28 

pilulifera 


Very common. 

29 

„ notoptera 


Ganai valley. 

30 

„ hj^eri^dfoiia... 


Col. Davidson. 

31 

,, tliymifoha 


)> 

32 

„ pilosa 


3) 

1 

ORDER 12.—Dx^PHNIPHyLLACB-^E. 

Daphniphyllum himalense i Gyrandra 1 Rakt chandan 

Frequent. Used in 


lam ina, Wall. Ilicinese sp., Eoyle.] 

rakt angliya. 

marking the tika 

1 

ORDER 13.—BUXACEEE. 

Buxas sempervirens ... ... 1 Papar 

mark on forehead. 

Milam and Wan. 

2 

Sarcococca saligna Dec. [S. nepalen- 

Sukatsing... 

Common, high levels. 

1 

sis, Koyle]. 

ORDER 14.—CANNABINAC 
HumnluR lupulus 

E.®. 

Introduced. 

2 

Cannabis satiTa 

Bhang 

Very common. 
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HIMALAYAN DISTBIOTS 


DIVISION III.—APETAL.E—( conthmed). 


No. 

Scientific name. 

Vernacnlar 

name. 

Note. 



ORDEK 16.—ULMACE.®. j 


I 

tJlmus Wallichiana [erosa, Roth 

Chambar nia- 

Ercqncnt. Flowers 




ya. 

precocions. 

2 

a 

parTifolia [virgata, Roxb.] ... 

,, 

Frequent. Flowers 





coctaneous. 

3 

Holoptelea intGs?rifolia [ITlmus integ- 

Kanju 

Common. 


rifolia, Roxbl. 



4 

Cel tie australis [tetrandra,, Roxb] ... 

Kharak 

Very common and 





planted. 

5 

Sponia 

politoria [Celtis tetrandra, 

Khaoi, khak- 

Bhabar and valleys. 


Wall ?] 

si. 




ORDER 16.—MORACE.^i 


1 

Streblus asper [Trophis aspera 

Riisa 

Bhiihar. 

2 

Flecospc’rmura spinosum [Batis spi- 


Rare. 


nosal. 



8 

Morns 

indica 

Shahtut 

Frequent. 

4 

JS 

laevigata 

„ 


5 

}» 

serrata 

ICimu 

Common. Diceceom 

6 

Ricns 

indica 

Bar 

Valleys. 

7 

» 

infectoria 

Piikar 

Bhfibar. 

8 

3> 

Tsiela 

Kathbar ... 

,Plant(ML 

9 

JJ 

religiosa 

Pipal 

ValleyH. 

10 

» 

cordifolia 

Kabai pipal. 

Coniinon. 

11 


retusa [nitida] ... 


Blntbar. 

12 

V 

Carica 

Aujir 

Cultivated. 

13 

fi 

virgata 

Bern 

Very common. 

14 

» 

parasitica 

... 

Bhabar. 

15 

JJ 

scandens 


Valleys. 

16 

J) 

trachycarpa 


3> 

17 

JJ 

Cunia 

Kunia 

Common. 

18 

J> 

glomerata 

Gular 

n anted and banks ol 





Kali. 

19 


raacrophylla 

Timla 

Fruit eaten. 

20 

JJ 

oppositi folia 

Totmila 

Common. 

21 

J> 

Luducca 

Kabhila 

3) 

22 

33 

laurifolia 

Dudhila 

33 

23 


ovata 

Betnli 


24 


Chincha 

Kismira 


26 


saxatilis 


33 

26 


laminosa 



27 


acuminata ... 

... 

Bhabar. 



ORDER 17.—ARTOCARPEJE. 


1 

Artocarpus Lakoocha 

Dhao 

Introduced, 

2 

Cudrania javanensis 

Manda 

Bhabar. 



ORDER 18.—URTICACE.®. 




Tribe IJREEEiE. 



1 

Urtica parviflora 

I Shishanna ... 

Eaten ; very common. 

2 

Girardinia heteropliylla... 

1 Awa bichhn, 

Very common. 
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DIVISION III.—APETAL^—( continued ). 


Sfo. 

Scientific name. 

Vernacular 

name. 

Note. 


OEDEK 18.—URTICACEJE—(concluded). 



TniBF. I’BoOBIDEiB, 



S 

Filea scripta [goglado, Wall.] 


Common; Naini Tal./ 

4 

Lecanthus peduncularis ... 

Saocliala ... 

Very common; July, 



August. 

6 

Elatostemma sessile [Procris pimcta- 


„ 


ta, D«>n]. 


Common. 

6 

„ platyphyllum 

Gargela 

7 

j, Stracheyauum 


Rare 

8 

„ diversi folium 


Common; August. 


Tribe Bcehmericae. 



9 

Boehmeria rngulosa [nervosa, Madden] 

Geti 

Common; dishes made 



of the wood. 

10 

„ macrophylla ... 

Saochala gol- 

Common. 



ka. 


11 

„ platyphylla, var. rotundi- 

Gargela 

j) 


folia. 



12 

Chamabaina squamigera 


Bhabar. 

13 

Foiizolzia virainea [sanguinea] 


Frequent. 

14 

Memorialis pentandra [Urtica pen- 
tandra, Roxb. 

Jaiphal jari, 

Common. 

16 

„ hirta 


Frequent. 

16 

„ quinquenerris 



17 

Villebrunea frutescens, [Urtica fru- 

Poi dhanla 

Common. 


tescens, Madden ] 

and kagshi. 


18 

Debregeasia longifolia ... 

Bare, 

19 

„ bicolor [Boehmeria salici- 

folia. Madden], 

Tushyari ... 

Very common; April. 

20 

Maoutia Fuya, [Boehmeria frutecens. 

Phusar patta 

Common up to 4,000 
feet: Bhim Tal and 


Don.] 

and dhaiila- 


kagshi. 

Bageswar. 


ORDER 19.—PIPERACEJE. 


1 

Piper sylvaticum 

Pippula mul. 

Common; Bhabar and 


Piperomia reflexa. [saxatilis, Mad- 

valleys. 

2 


Very common on trees. 


den]. 



ORDER 20.-CORYLACEiE. 


1 

Carpinus faginea 

Gish cham- 

Common. 


„ viminea 

CoryluB lacera 

kharak. 


2 


5> 

3 

Kapasi, bho- 

Above 10,000 feet. 



tiya badam. 

Common, J o s h i - 
math. 

4 

Castaneopsis tribuloides 

Eaton j 

Frequent. 

5 

Quercus incana 

Banj 

Very common. 
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HIMALAYAN DISTBICTS 


DIVISION ill.— APETALiE—( concluded). 


Ko. 

Scientific name. 

Vernacular 

name. 

Note, 


ORDER 20.—CORYLACEJE—(concluded). 


6 

QuercuB laaata 

Rianj 

Frequent; Lariya kfin- 
ta. 

Common, high eleva- 

7 

„ semicarpifolia ... 

Karshu 




tiojiR. 

8 

„ dilatata 

Tilonj 

Very coininon. 

Common, valleys. 

9 

„ annulata 

Rlmlyanfc ... 


ORDER 21.—JUGLANDaVCEJE. 


1 

Juglans regia 

1 Akhrot, akor 

Connnom 

S 

Engelhardtia Colebrookiana 

i Mao 

>> 


Ol^.DER 22. -MYRICACE-aC. 


1 

j Myricasapi'a 

Kaiphal 

Very common. 


ORDER 23.—B .TULACEiE. 


1 

Betnla Bhojpattra 

' Bhojpatra ... 

Above 10,000 feet. 

2 

5 , (Betiilaster) acuminata 

llaoul 

„ 8,000 „ 


[cylindrostachysj 

Sliaoiil 

Common. 

3 

„ niti<la 

Pnya-iidesh, 


4 

Alnus uepalensis 

Udceli 

Banks of all rivers. 


ORDER 24.™SALICAOEiE. 


1 

Salix (l^leiandrse) tetrasporma 

Gar-bains ... 

Common near Btreama. 

2 

„ „ acmophylla [deal- 


BYequent. 


bata, Jacq.]. 


3 

„ (Diaudrse) babylonica 

Mainiin 

Introduced.. 

4 

„ j, WalUchiana 

Bains 

Common. 

5 

„ „ elegans] knraaon- 


Top 01 Chma, 

6 

ensifl, Lindley]. 



„ „ daphnoidcs 


Above 10,000 feet 

7 

„ ,, Lindleyana 

... 

8 

Populus nigra [fastigiata] 


Introduced. 

9 

„ ciliata 

Gar pipal ... 

Common.. 


ORDER 25—DORANTHACE^. 


1 

Vi'^ciim stellatum, Don. 

Banda 

Common on Pyri»- 

2 

„ (Apliylla) articulatum 

Ditto 

Common on Querctis, 

3 

„ attenuatnm 


incana and dilatata, 

Ditto 

Di tto. 

4 

Loranthus (Euloranthug) ligustrinus. 


Frequent; June. 

5 

„ (Scnrrula) pnlverulentus. 


Common ; winter. 

6 

J, » cordifolins ... 


Rare ; December. 

7 

8 

jj )> vestitus 

„ (Rentamera) longiflorus 

[bicolor, Koxb.] 


Frequent; winter. 
Common j spring. 
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Kd. 

Scientific name. 

Vernacular 

name. 

Note. 


j 

ORDHH 1 .— GNETA.CE-®. 


i 

! 

, Ephedra vslgaris [Gerardiana] 

i 

... 

Above 10,000 feet; 
fruit edible. 


I 

ORDER 2,—CONIFERiE. 


1 

1 

Pimis longiFoIia 

Chir, salla ... 

Very common. 

2 

„ Gerardiana 


Above 12,000 feet. 

3 

,, excelsa 

Eai salla ... 

„ 10,000 feet, Ka- 




nol, Painkhaiida. 

4 

Abies Smithiana 

Ragha 

Above 10,000 feet. 

6 

„ Brnnoniana [dumosa] 

>» 

Rare ; found by Cap- 



tain Webb. 

6 

Picea PindrOTV 


Common above 10,000 



feet. 

7 

„ "Webbiana 


„ „ 12,000 
feet. 

8 

Cedrns Deodara 

Diyar 

Introduced. 

1 

ORDER 3.—CUPBESSINEiE. 


I j 

Ciipressas torulosa 

Sarai 

Naini Tal and Joshi- 



math. 

2 

„ sempervirens 


Introduced. 

3 

Juniperus (Oxycedrns) communis, ... 

Chichiya ... 

Milam and Niti, 12,000 




teet. 

4 

„ „ recurva 

Bhedara 

Rare. 


„ rn7\ squamata ... 

Bel bhedara, 

Ilani Pani, 8,000 feet. 

5 

„ (Sabina) excelsa 

Padam 

Milam, 12,000 feet. 

6 

„ ,, Wallichiana 

Bhedara 

Milam and Niti. 

i 

! 

1 

Va7\ squamosa, Madden ... 

Bel bhedara, 

Pindari, Painklianda, 
Rikholi gudri. A. 
kind of yeast is made 
from this plant. 

1 

ORDER 4.—TAXACEJE. 


1 

Taxus baccata 

Thuner 

Common. 

2 ! 

„ nucifera 


Rare ; only found by 

1 



Royle, 
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DIVISION V.—ENDOGENiE. 


3sro. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 1.—ZINGIBER ACE-aS. 


1 

Curcuma augustilolia 

Ban haldi ... 

Dp to 6,000 feet; May. 

2 

„ longa [kuciioor, Hoyle] 

Haldi 

Cultivated up to 4,0u0 




feet- 

3 

Hedycliium spicatum 

Kachur-kac- 

Common. 

4 

„ cocci ncum 

hri, 


6 

„ villosnm [Ma'lden] 

Rakt haldi... 


€ 

„ tenuiflorum Murdan All] 


Rare, Piyura. 

7 

„ coronarium [fiavum, 




Madden]. 


Gardens. 

S 

Roscoea purpurea 



9 

„ alpina 


Common; autumn. 

10 

„ lutea [gracilis] 



11 

„ elatior 



12 

Zingiber capitatum 


Dtikiiri biniiyak. 

13 

„ lignlatum 


Bhiibar. 


„ mr. chrysanthemum 



14 

„ cassumnnar [elatum, Mad- 


Bhini Tal. 


den?]. 


Bhdbar ; eaten by pigs. 

15 

„ ofiScinale 

Adrak 

Cultivated. 

16 

Amomum subiilatum 

Haichi 

G ardcns 

17 

Costus Rpeciosus 


Rare; valleys, Autumn. 

IS 

Glohba secunda 

... 

Bhabar. 


„ Orixensis? 


jj 


OEDEE 2.-MAEANTACEiB. 


1 

Canna speciosa 

Kiwdra 

Gardens. 


Ol^DER 3,—MUSACE.^. 



1 

Musa sapientum ' ... 


Cultivated. 

2 

„ nepalensis 


liiver banks, Askot to 




Dharchula. 


ORDER 4.—AMARYLLIDACE.®. 


1 

Crinum toxicarium 

Chandar kan- 

Common; July. 



wal. 


2 

„ species 


Introduced. 


ORDER 5.—HYBOXIDACE.aE. 


1 

Ctirculigo recuryata 

Pitari 

Bhim Tal. 

2 

„ orchioides 


Common up to 6,400 




feet. 

3 

Hypoxis minor 

... 

Very common. 


ORDER 6.—IRIDACEJE. 


1 

Pardanthns sinensis 

Katar pata... 

Very common. 

2 

Iris nepalensis 

Nil-kanwal 

Common. 

‘3 

„ kumaonensis 



4 

„ decora 


Preqnent. 

5 

Tigridia payonia 

... 

Introduced. 
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DIYISIOX Y.—ENDOGEXJ5—( con£nued). 


No 


1 


Scientific name. 


Vernacular 

name. 


OBDER T.-HYDEOCHAEIDEL®, 


Note. 


1 

S 


Vallisneria spiralis ... i 

Hydrilla verticillata ... j 


Bhim Tal. 
}» 


1 

2 

3 


6 

6 

7 

8 

9 

10 

11 


12 

13 

14 

16 

16 

17 

18 

19 

20 


21 


22 

23 

24 


OBDER 8.—ORCHIDACE-®. 


Tribe Maeaxideje (End.) 
Sub-tribe PuBURoraALLJ-iE. 


Oberonia iridifolia 
Microstylis Wallichii ... 
Dienia eyiindrostachys ... 

Li pari s nepalensis 

Pholidota articiilata 
Caelogyne nitida 
„ praecox 

,, oralis 


Banda 


Low elerations. 
Colonel Davidson. 
Common, Binsar, Chi¬ 
na, August. 

Lariya Kanta, Colonel 
Davidson. August. 
Common, April. 
Valleys. 

Kotahgar. October. 
Binsar; common, May. 


Sub-tribe Denbrobii je 


Eria convallarioides [Octomeria spi- 
cata]. 

Dendrobium alpestre 

„ Pitrardii [roseum ?] ... 


Garar panja, 


Common on oaks, June. 


Frequent. 
Common, June. 


Tribe EprnBNDREiB CExi).) 

Apaturia Smithiana 
Phaius albus 

,, bicolor 


Bhabar. 

Very^ common near 
Bhim Tal, June. 
Colonel Davidson. 


Tribe VANDEae. 


Cymbidiiira triste [Luisia trichor- 
hiza.] 

Eulophia campestris 
„ herbacea 


Frequent, low levels. 

Bare Bhabar. Salep 
made from root. 
Frequent, sweet scent¬ 
ed. 


Cyrtopera fusca (flava, Royle Ill.) 
Vanda cristata 
Saccolabium guttatum ... 


Banda 


„ bapillosum [Cymbidium 
praemorsiim, Koxb.], 

Aerides affine 

„ odoratum [cornutum, Eoxb.], 

Calanthe plantaginea ... ... Hyacinth or¬ 

chis. 


Common up to 4,500 
feet. May. 

Common, on trees. 
June. 

Very common, low ele¬ 
vations. May, June. 

Haldwani, on Ulmus 
integrifolia. 

Common. June. 

Colonel Davidson. 

Very common. ApriL 


49 
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HIMiLATAN DISTRICTS 


DIVISION Y.—Em>OGmM—(conimued ). 


Scientific name. 


Vernticular 


OBDER 8.—OBCHIDACE..E—(conclKtled). 


TiWBE OPimTDEiE. 


25 Orchis loti folia 


26 Aceras angiistifolia 

27 Flatanthera Susannas 

„ obcordata 

2^ „ acuminata 

30 Hemipilia corclifolia 

31 Peristylus goodyeroides 

32 Herminium Monorchis 

33 „ graminciim 

34 Habenaria pectinata 

36 „ intermedia 

36 „ marginata 


37 ,, ensifolia 

38 „ plantaginea 

39 rostrata, Madden 

40 Gymnadenia ^ commelynaefalia, Mad¬ 

den. 

41 Satyrium nepalense 


Tribe G^STRoniE^. 
42 Epipogiuni Gmelini 


l^akwa-dimni. 


Phnlsain near Joshl- 
math, June. 

Very coniuiou. 

Raingar, Sepiemher. 
Near Kaird Tal Brew¬ 
ery. September. 

: Naini Tal. Colonel 
; Davidson. 

'Near Kliaimay Sep¬ 
tember. 

■ Frequent. 

To]) or Lariya Kiinta, 
August. 

Rare. 

Comm on, September. 

Yery coinmon, August, 
September. 

Colonel Davidson. 

>> 

; PerUfipfi same as emar- 
; giiiata. -No. 36. 
r On Kalimath, 6,000 
L feet. 

: Very common, August, 
! September. 


Colonel Davidson, 


Tribe NEOTTiKiB. 


43 Spiranthes australis 

44 Epipaefcis latifolia 

45 „ macrostachya... 

46 Gopdyera repens 

47 „ proccra 

48 Zeuxine sulcata 


Very common, August, 
September. 

Common. 


Binsar, August. 
Winter, Bhabar. 


Tribe Arethuse.®. 
49 Cephalanthera acuminata 

Tribe Cypripei>j?je, 
60 Cypripedium cordigerum 


Common, under trees. 
May. 


Lariya Kanta, May. 
Colonel DaTidson. 
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DIVISION V.—ENDOGBNiE—( continued). 


H®. 

Scientific name. 

Vernacular 

name. 

Note. 


OKDEE 9.—PALMACiiJE. 


1 

Chamserops Martian a 

Thakil 

Frequent. 


„ var. khasyana, Madden... 

jj ... 

j 

Common, valleys. 

2 

Wallichia densiflora [Harina ofelongi- 

Kala-aunsa... 




Up to 5,000 feet. Bln- 

3 

Phoenix sylvestris var. hnmilis Mad- 

Khajur 


den. 


Bar. 

4 

„ acaulie 


Bhabar. 

5 

Calamus Royleanus, [C. Kotang?J ... 

Bet 

» 


OKDEE 10.—PONTEDERIACE^. 


1 

Fontederia (Moiiochoria) hastata. 


Common. Rice fields. 


[f*. vaginalis, Madden.] 




ORDER IK—MBDANTHADEJt:. 


1 

Disponini FitsMtiim 


Common. 

2 , 

„ L^ckenaultianum [Uvularia 




Leschenanltii, Madden.] 



3 

„ Wallichii 

•M 

Frequent. 

4 

,, Hamiltonianum 

Iphigenia indica [Angiiillaria indica, 



5 

... 

Common. 


Brown.] 




ORDER 12.—LILIACEJE. i 



Tkibe Tvlxvem. 



1 

Tiilipa stellata 

Majaula, nalku, 

Common up to 7,000. 

2 ; 

Gagcaelegans 

„ above 10,000 feet. 

3 

Lloydia serotina? 

... 

Com i on. 

4 

„ hiraalense 


Above 10,000 feet. 

5 

Fritillaria verticillata ... 


Phulsain, 8,000 feet. 

6 

„ Thomsoaianuni 


Common, April. 

7 

Lilium Wallichianum ... 

Eindora 

Common, Ranibagh. 

8 

,3 nepalense 



9 

„ giganteum 

Bhuniya nar, 
Bish nangal, 

Above 10,000 feet. 

10 

Methonica [Gloriosa] superba 

Valleys. 

11 

Hemerocallis fulva [disticha] 

Above 10,000 feet. 


TkIBE Al.OINE.flB. 



12 

Aioe perfoHata ... ... 1 

Ghikwar ... 

Valleys, April. 

13 

Yucca gloriosa ... ... j 

Hambans ... 

Naturalized. 


TeIBE HrACINTME^B. 



li 

Uropetalum 


Rare, Kalimath. 

15 

Urginea indica [Scilla indica, Mad¬ 
den]. 

Allium leptophyllurn 

Gesua 

Common. 

16 

Firiya lahsan 

Outer range. 

17 

„ Wallichii 

Faderiya lah- 




san. 


18 

55 ellipticnm 

Sheolia lah- 

... 



san. 


19 

,5 Jibbu 

Jibbu 

About 10,000 feet. 
Ilanipani, 8,000 feet. 

20 

„ Argand 

Argand 
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DIVISION V.—ENDOOENiS—( continued). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 

21 

ORDEE 12.-.LILIACE^ -(,eo 

Tribe Asparageje. 

Asi)aragus racemosus 

n eluded'). 

Ail ora 

Bhabar. 

22 

„ flliciDus 

Khairuwa ... 

Common, edible. 

23 

„ adacendens 


Common. 

24 

Polygonatum verticillatuni 


it 

25 

„ multifloniim 


» 

26 

„ ciirhlflorum ? [Sibiricum ?] 



27 

Smilaclna pallida 



28 

„ alpina ... ... 


Kcdar. 

29 

Tribe Opiiiopogoneab. 
Ophiopogon intermedins 


Frequent. 

SO 

„ Wallicliiamis [spicatum, 


Common. 

1 

Madden]. 

ORDEE 13.—COMMELYNA( 

SeCTI !N Oliganore.®. 
Commelyna (Eucommelyua) salici- 


Frequent. 

2 

folia. 

„ „ bengalensis ... 


>1 

3 

,j (Trithyro carpus) obliqua... 

Kana 

Very common. 

4 

Aneilema scapifloruni, [Murdannia 

«, • 

Common up to 4,000 ft. 

5 

Bcapiflora, Royle], 

„ lineolatum 


Above 6,000 feet. 

6 

,, pratensum 


Rare. 

7 

Section Hkxandrk®. 
Dithyrocarpus, paniculatixs [rufus, 

Kandera ... 

Common. 

8 

Kunth]. 

Cyan Otis axillaris 


Bhabar. 

9 

„ cristata 



10 

,, barbata 


Common. 

11 

„ racemosa 


Bhabar- 

12 

Streptolirion volubile ... 


Rare. 

1 

ORDER U.—ALISMACEJE. 

Sagittaria sagittifoUa ... ... | ... 


1 

ORDER 15,'» JUNCEJE. 
Juncus bufonius 

Shim 

Common. 

2 

„ glancus 


Frequent. 

3 

4 

„ concinnus 

„ WallichianuB ... 




OREER 3 6.—SMILACEJ® 
Smilax villandia, Royle 

Kukar dhara. 

Common. 

2 ! 

„ macrophylla 

1 

Frequent. 

^ 1 

„ maculata 

1 

4 t 

! 

„ raginata 


Rare, China. 
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DIVISION V.—ENDOGENtE—( cmthmed). 


No. 

Scientific name. 

Vernacular 

Note. 

name. 



ORDitR 17.-DI()SCOREACEJB. 


I 

Dioseorea versicolor 

Genii 

Ereqiient. 

2 

„ sagittata ... 

Ta r tagur... 

Tubers edible. 

3 

,, pentaphylla 

Magina mu- 

Tubers edible. 

4 

niya. 

5 

„ deltoldea 

Gun 

Above 6,000 feet. 


ORDER 18.—-AROILE^. 



Tribe DfiAcuxcuLEie. 



1 

Ari ssema speci osa 

Sarp ka goga, 

Common. 

2 

„ Jacqucmontil ... 

Very common. 

3 

„ costatum 


Common. 

4 

„ curvatuni 


s> 

6 

Arum hastatum 


Common, July. 

6 

Sauromatum guttatum ... 



7 

,, punctatum? 

Kala bank ... 

Kaladhdngi. 

8 

Amorphophallns canipa n ii 1 a t u s 


Bhabar. 


[Arum campanniatum, Eoxb.]. 


Common, July, very 

9 

Typhonium? ... • ... 

i> ... 



foetid. 


Tribe CALADiEic. 



10 

Remusatia vivipara 

Baghpinrlalu, 

Up to 4,500 feet. 

Above 5,000 feet, flow¬ 

11 

,, capillifera [Caladium pu- 

Banj pindalu, 


milum, Don ? 

ers, June. 

12 

Colocasia Roxburghii 

Jangli gwia 

Very common. 



Gar i)apar. 

Cultivated. 

13 

„ himalensis 

Gwia and pa- 



par. 



ORDER 19.—ORONIACEjE. 


1 

Acorus calamus 

Bach baj ... 

Rare- 

2 

Scindapsus oSicinaUs, Pothos offici- 

Hatliungliya, 

Near Bhim Tal. 


nalis, Hoxb ] 


3 

„ decursivus [Poi^hos decur- 

Kelauniya ... 

Biiisar. 


sivus]. 


4 

Pothos scandens 




ORDER 20.—TYPHAGE.^. 


1 

Tjpha elenhantina 

Padera, pe- 

Bhabar. 

2 

„ angustifolia 

tara. 



Bora 

Marshes. 


OKDEK 21.—JUNCAGINACEUE. 


1 

Potamogeton natans 


Bhim Tal and Naini 



Tal. 

2 

„ mucronatum 

... 

)} » 

3 

„ crispum 


» )» 

4 

„ pectinatum 


if ff 

5 

„ perfoliatum 

... 

tf if 
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HIMALAYAN DISTRICTS 


DIVISION V.—ENDOGBNJB—( contmued). 


IJo. 

Scientific name. 

Vernacular 

name. 

Note. 


OEDEE 22.—LEMNACEiE. 


1 

Lemna minor 

1 

Bhabar. 

s 

„ polyrhiza [orbiculata, Roxb.]. 

1 

Streams, up to 4,000 



feet. 


1 OEDEE 23.—GKAMNE.®. 



Tribe ORYZEiB. 



1 

Oryza sativa 

1 Ehan 

Cultivated. 

j 

Tribe Phalaride,®. 



2 

1 Zea Mays ... ... 

Bbuta 

Cultivated. 

5 

Coix Lacryma 

Lakocliiya ... 

Common. 

4 

„ gigantea 

}» ••• 

Frequent. 


Tribe Panicbzb. 



5 

Paspalum longiflornm 

Kana 

Rice fields. 

6 

Panicum (Digitaria) crnciatum [Ro- 

... 

Frequent. 


ylei, Madden. ] 




5 , var. distachyus ... 

5 , octostachyus 

... 

Jr 

Colonel Davidson. 

7 

Panicum (Orthopogon) acuminatissi- 



■ mum. 



8 

Panicum (Echinochloa) colonum ... 

Jangli mandi- 

Common. 

9 

„ frumentaceum 

I ra. 

Jliangora and 

Cultivated. 

10 

,, homonyraum chamaeraphis 

mandira. 

Very common. 

11 

Madden]. 



„ (Setaria) glaucum 


jr 

12 

„ Italicum 

Kangni koni, 

Cultivated. 

13 

„ (Virgaria) miliaceum 

China 

j> 

Common. 

14 

Pennisetum trifioriim 

Bimalsiya ... 

15 

ArundineUa setosa [hirsuta, Madden] 

j> 

16 

j, nepa'ensis[miliaris, Madden, 


jr 

17 

Thysanolaena agrostis 

Aunsa 

Very common. 


Tribe Stipacejb. 



18 

Arachne (Piptatherum) lioiciformis, 



19 

Aristida cyanantha 

Binniya & ka- 

Colonel Davidson. 



kal sena. 

Very common. 


Tribe Aorostidkae. 


20 

Vilfa elongata [Sporobolus elongatus 


Common. 


Madden]. 



21 

Agrostis alba 


Colonel Davidson. 

22 

Muhlenbergia sylvatica ... 


Rare. 

23 

j, geniculata... 


24 

25 

Polypogon fugax 

Pcrotis latifolia 

Giwagioliya, 

Common. 

»j 


Tribe Arunbinaceje. 



26 

Phragmites Roxburgbii ... 

Biclira, nal... 

Common. 

27 

,, Karka 

Karka „ ... 

28 

„ nepalensis 

' 

Nal tura 

Bhim Tal, 
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DIVISION V.—ENDOGEN^—( continued). 


No, 

Scientific name. 

Vernacular 

name. 

Note. 

29 

OKDEE 23.—GEAMINE-®-~(co 

TkIBE GHLORIDEiE. 

Chi oris decora 

intinued). 

Common. 

30 

Cynalon dactyl on 

Dub 

Very common. 

31 

Eleusine coracana 

Manduwa ... 

Cultivated. 

32 

„ indica 


Common. 

33 

Tribe ArENE^E. 

Arena sativa 

1 Jai 

Cultivated, 

34 

5, fatua 

1 Jai-ata 

Common. 

35 

Tribe EESTtrcB^a?. 

Poa a.TiTinfl, 


Introduced. 

36 

,, bulbosa 


>» 

37 

„ trivial is 



38 

Eragrostis cynosuroides 


Common. 

39 

,, caudata 



40 

„ nutans 


Col. Davidson. 

41 

„ amabilis 



42 

ciliata 


Common. 

43 

„ plumosa 


Very common. 

44 

„ diarrhena 


Col. Dav.dson. 

45 

„ nardoides 


Common. 

46 

„ orientaliB 


October. 

47 

Koeleria cristata 


Very common, April. 

48 

Dactyl i s glomerata 

... 

Frequent. 

49 

Eestuca (Brachypodium) nepalensis. 


Common. 

60 

Tripogon (Blagiolytrum) filiforme, 


7} 

61 

Tribe BAMBtJSE.aB. 

Ar undinar la falcata ... ] 

Ringal and 

Very common. 

62 

1 

(Two varieties') 

Thamnocalamus spatbifloras 

Ningal. 

' Ringal ... ! 

Dudatoli. 

53 

„ Ealconeri 

Kali ringal... 

Common, May. 

64 

Dendrocalamus strictus 

Bans 

Bhabar. 

65 

„ sp. 

,, 

Dhamas; cultivated. 

66 

Tribe HORDEACEiE. 

Lol i um temulentum 


Bhabar. 

57 

Triticum vnlgare 

Dal gehun ... 

Cultivated. 

58 

„ striatum 

Rare. 

59 

Hordeum hexastychum ... 

Jao 

Cultivated. 

60 

„ himalayense [coeleste] 

Dajao 

above 10,000 ft 

61 

Tribe Eottboelliaceje. 
Ophiurus perforatus 


Very common. 

62 

Rottboeliia exaltata 


Frequent. 

63 

„ hirsuta 

... 

Rare. 

64 

„ IsBvis [Mnesithia Iseris], 

... 

37 

65 

Manisurus granularis 

... 

Frequent. 
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DIVISION V.—ENDOGENiE—( continued ). 


No. 


Scientific name. 


Vernacular 

name. 


ORDER £3.—GRAMINE^ -(concluded). 

Tarnn Andropogonkje. 
Anjoropogon, with number in Steudkl. 


68 

69 

70 

71 

72 

73 


Heteropogon contortus, 37 
„ polystachyus, 43 
Ischsernum corollaius, 65 
Ischaemonca speciosus, 132 
Spodiopogon involiitua, 117 
Apocopis himalayensis, 168 
Bathrattierum landfol ins, 237 
„ micans, 239 


Kiimariya ... 
Noniya 


74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 


Tribe Anpropogoneje. 


Bathratherum Bubmuticus 240 
Cymbopogon pachnodes, 297 
yir distans, 298 

n versicolor, 301 

„ pendulus, 303 

„ Iwarankusa, 306 
„ Martini, 309 

„ flexuosus, 310 

Andropogon erythrocoleos, 341 
„ piinctatus, 343 

„ controversus, 349 

„ niontanus, 352 

Sorghum halepensis, 884 
Anatherum muricatus, 393 
Chrysopogon cosruleus, 404 


„ Trinii, 408 

„ Royleanus, 425 

„ echimilatus 426 

,, villosiilus, 427 

n glaucopsis, 429 

„ subrep ens, 430 

„ parvispica [R h a p h i s 

raicrostachys,] 431 ... 

Spodiopogou petiClaris, 443 


Piriya 

Miriya 

Bujara. 

Pagrimalsi... 


Gandar, kaskas, 
Gweriya, par- 
mal. 

Salim 


ti 


Palkiya, chir- 
aula 


97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 


Anthistiria arundinacea 
,, onathera 

Imperata arundinacea [cylindrica Lam] 

Saccharum spontaneum ... ... ^ 

» Sara 

semidecumbens 
j> exaltatum 

,, Munja 

Erianthus oliraceus, Edgw. 

„ vulpinus, Edgw. V 

,, fllifolium, Nees. 

„ rufum, Nees. ... 

„ rufipilnm, Stend. 

Leptatherum Royleanum 

Bollinls sp, ... 

Eulalia japonica 


XJllu, kanyur, 

Jyotish-mati, 

Shiro 

Jhansh 

Sarur 

Tat, mora ... 

Munj 

Kans 


Note. 


Common. 

Erequent. 

Rare. 

Common. 

ij 


Common. 

jj 

Very coramon.Naini Tal 
Common. 

Bliabar. 

Very common A'mora. 
Cornu on. 

Very common. 

Very common, October. 
Colonel Davidson. 
Common. 

f) 

if 

Rare. 

Common. 

Rare. 

Very common. 

Common , Naini Tal, 
duly. 

Bhabar and valleys. 
Boots luminous. 

>1 

Bhabnr. 

» 

a 

Common. 

if 

it 

it 

^ » 

Rare. 

Erequent, 

1 
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DIYISIOIf Y.—BNDOGE]yr.E—( continued ). 


m 

Scientific name. 

Vernacular 

name. 

Note. 


ORDEH 21.—GYPERACEJE. 



Tribe CTPERECEiE. 



i 

Cjperiir (Pycreiis) capillaris ? 

... 

... 

2 

„ diaphamis ? 



3 

,5 angolatus 



4 

,, alopecnroides ? 



5 

„ (Bliicyperns) compressus ... 



6 

„ difformis 



7 

5 , Iria 


Common. 

S 

j GyperiJs oiveus 


Very common. 

9 

1 „ tegetiformis 

Motha 

CultiTated. 

10 

„ teniiitlorus _ 


Common, August, 

11 

„ rotimdus [hexastachjos, 


n 


Roxb.] 



IS 

,j obliquus 



13 

5 , pusilhis [pygnnens, Retz.] ... 


... 

14 

„ Wallieliianus ... 



15 

„ fimbriatus' 



10 

„ dilntiis 


Very common. 

17 

Mariscus cyperimis 

Panmotha 

Common. 



and nagar- 
motlia. 


18 

Kyllingla monocephala ... 

Nirbisi 


19 

,5 triceps 


f J 


Tribe Scirpe.®. 



SO 

Abilgaardia monostachya 



21 

Eieocharis xialustris 



22 

„ iinigliimis 



23 

Eleogcnas orata ... ... | 

... 


24 

„ capitata ... ... I 



25 

Scirpiis jimcoidts [miiticiisj ... j 



26 

„ lacustris ... ... 1 


Bhim Tal. 

27 

„ affinis [maritinixisj ... j 

... 


28 

Isolepis setacea ... ... | 



29 

,5 siiplna ... ... 1 

... 

... 

SO 1 

„ Eoylci ... ... j 



31 1 

„ trifida 


Common. 

32 1 

Elmbristylis pallcscens 



33 : 

„ junciformis 

... 

Very common^ 




August. 

34 

„ subtristachya [coinmunie ] ... 


Common. 

35 

„ quinqaangnlariB 



36 '! 

Eriophoriim comosam ... | 

Babar 

Very common, au¬ 


1 


tumn. 


Tribe HreOLfTRi:.®. 



37 

Lipocarpba argentea 


Very common, July 




and August. 


50 












3U 


hima'layan btstkigtk 


DIVISION V.—ENDOGEFiE--~( concluded). 



OEDER 24.-^CyPERACE.®—(conchided). 


TrIB 13 RtlYNCOSPNEEiE. 


38 Rhynchospora chineiisis 


Wallichiana 


Tribe CARiciNEjm. 


Carex (Androgynsa) longipes 
„ foliosa 
,j nnbigena 
„ noteleia 
„ Vahlii [alpina] ... 

„ h^matostoma 
„ Betigera 
„ myosunis 

j, condensata 
„ fillcina 

(Bifidas) saxatilis [ r i g i d a, 
Good]. 

Carexnotha 

„ acuta [gracilis, Curtis] 

„ (TrifidJB), ligulata 
„ cardiolepis 
„ Royleana 
„ Moorcroftii 

„ emodorum [alopecuroides Don], 
„ obscura 
„ fusiformis 
„ Wallichiana 
„ cruenta 

„ (Tncertae) Thomsonii, Boott., 
„ mi ti s, Boott- 

„ uncinoides, Boott. 

„ vesiculosa, Boott. 

TJncinia nepalensis 


Common. 


Above 5,000 feet, 
May. 

Common. 


ORDER 25.—ERIOCAULONEJS. 


1 Eriocanlon sexangulare ... 


ORDER 26.—TRILLIACEJE. 


1 Baris polyphylla 

2 Trillium Govanianum, Royle 


Very common, 
Bwami)s. 


Common. 

Kiil^ra Bass, 11,000 
feet. 
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DIVISION VI.—ACEOGEN^. 



Scientific name. 

Vernacular 

name. 

Note. 


OKDBE 1.—FILICJES. 

Tribe GLEicHENiACEiB. 


1 

j Glelchenia dichotoea 

1 

1 Tribe DrcKSONiEiE. 

1 

Common. 

2 

1 Woodsia lanosa 


Bare, Dudatoli- 

s 

„ ^ongata 


Coromon. 

4 

Dicksonia appendiculata [Sitolobium^ 
d. Smitk], 

Tribe HTMEXOPuTLEEia 


3t 

5 

, Hymenophyllum poyantlius [exscr- 
turn ?] . 

1 * Tribe Davallibab. 


On trees, Binsar, Oc¬ 
tober. J. H. Batten. 

6 

Davallia (Leucostegia) membramilosa, 


Frequent. 

7 

1 „ „ ioimersa 



S 

„ „ mu-tidaitata? 

pulchra.? 


Rare. 

S 

„ „ cliaeroph y 11 a 

[cyst'ipteris, 
D. G] 


Common, Binsar. 

10 

„ „ nodosa [Acro- 

phorus PresI.J 

... 

Rare. 

11 

„ (Endavallia) divaricata (ele- 

gans. Madden). 

... 

Very common. 

IS 

„ (Micro]epia) Hookeriana ... 

.... 

Bhabar; 

33 

j, „ spehmcas 

.... 

» 

14 

(Stenoloma) tennilolia 

Tribe Fteridf.ab. 

... 

Common. 

15 

Adlantum lunulatum ... ... 

... 

Common. 

I«6 

j, caudatiim [rhizophorum 

• Swartz], 


Very common. 

17 

„ Capillus-veneris 

Mubaraka ... 

Common. 

18 

„ venr. stum 

Hansraj 


19 

,, pedatiim 



20 

Cheillanthes Dalhousiaa ... 


if 

21 

„ farinosa [dealbata 


Very common. 

22 

Onychium auratura 


Common. 

23 

„ japonicuin ... ... ; 



24 

Pellaea [Cheiloplecion] gracilis 


Rare; resembles Cryp- 
togramma crispa. 

25 

„ [Allosorns nitiduia 

... 

Rare. 

26 

„ [Flatyloma] ealomelnnos 

Bish kiitra... 

On rocks at low levels. 

27 

Fteris (Eupteris) loiigifolia 


Very common. 

28 

„ „ cretica 


5J >J 


„ „ stenophylla... 

... 

Common. 

29 

5 , ,, quadri aiirita 

... 

Very common. 

30 

„ (Passia) aquilina 

... 

Very common. 

31 

„ (Campteria) bianrita 

... 

Rare. 

32 

,, „ Wallichiana ... 

... 

Common. 

33 

„ (Litobrochia) incisa 

... 

Near Ramghar, J. H. 
Batten. 
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HIMjiLATAN DXSTEICTS 


DIVISIOJST VI.—ACROGEN^—( conthmed). 


Scientific name. 


Vernacular 

name. 



?} 

oides. 

macro c a r- 


?> 

pum [fo'io- 
losiim Wall], 
nigripes ... 


>» 

filix femina 

JJ 

jy 

[pec t i n a- 
tum]. 

ox y p h y 1- 

JJ 

y> 

lum. 

fimbriatnm, 

yj 


umbro sum 

?> 

[Allantodia 

anstrale] 

(Diplazium) pol y p o d i- 

» 

fj 

oides. 

maximum 

5? 

(Anisogonium esculen- 


OBOEB L-~EILlGES--(cc)iitimiod). 
TniJBE BjJOCiiNJCyE. 

S 4 I Woodwardia radicaus ... ... | 


Tribe AsPLEisiBiE. 

Asplenium (Euasplenium) ensi for¬ 
me. 

j, „ alter nans 

„ „ viride ... 

„ „ triclionmnes 

„ „ resectuni ... 

„ „ planicaiile 

„ „ adia n t ii in 

ni ,ruDi. 

,, fo.ntanum, 

,, „ varians 

„ „ bnlbifcrumy 

„ „ tenui folium 

[concinmim 
Wall]. 

„ (Athyrium) thelyp t c r- 


tnm. 

„ (Hemidictyum) Cetera c h 
[Ceter a c h 

Actiniopteris radiata ... ... 

Tribe Aspidiegsi. 
Aspidinm (PolyBtichum)"auriculatum, 
o ilicifoliiim... 

» yj Thomsoni ... 

aculeatnm ... 
jj „ >> rufo bar- 


Lingra 


MoTpiicbth , 


batnra, Wall. 


Prescottianiim, 


.Low IcvcIh, very com¬ 
mon. 


Connnon. BiiiBar, July. 

Very common on walla^ 
Abov(‘ ia,00(> feet. 
Common. 

Freqnoufc, 

Comuiou. 

Uaro. 

Frequent. 

ff 

Karo. 


CVxlonol Davidson. 
Common. 


Co’onel Davit I son. 
Common. 


Colonel Davidson. 


Common. 

,, edilde. 

„ not etiible. 

Bare; Very like Asple 
ninm alternauK. 
Common, walls, Sri¬ 
nagar. 


Common. 

Above 8,000 feet. 
Common. 

Very common. 

Colonel Davidson. 
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OP THE NORTH-WESTERN PRCTfNCES. 

BIYISIOX YI.—ACROGEX.E—( contumed). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER l.-FILICES-(continued). 




Tjkibb AspiDiE.aD — (concluded). 


63 

Aspidinm (rolystichum) aristatiim 

Bhabar. 


(coniifoUiim Wall). 


64 


(Cyrtomiiim) iaicatum ... 


Frequent. 



„ var. caryoti- 


Very common. 


fit lira. 




65 

Nephrodinm (Lastrea) patens 


Colonel Davidson. 

66 


„ camim 



67 

jj 

„ prolixiim 


Coaimon. 

68 


„ filix mas 


Very common. 



„ var, cochlea- 


ComiRoa. 



turn. 



69 

j> 

„ flaccidiim 

... 


70 

3> 

,, spimilosiim... 


Very common. 

73 


„ sparsmn 


Commou, 

72 


„ 0 d 0 r a t u m 

Katra 

Very common; edible. 


(eriocarpnm, H. K.) 



73 


„ anginstifrons, 


Frequent. 

74 


(Eiinephrodium) unitum ... 


33 

76 


,, cncu 1 1 a t u m 

... 

Bhabar. 


(unitum, Sicb.). ; 



76 


„ aridum 

... 

Colonel Davidson. 

77 


j, molle 


Frequent. 

78 

i 

(Sagenia) polymorphum ... 

Ifingra 

Up to 4,000 feet. 

79 


„ varioiosum 


Rare. 

80 


,, cicuta ium 


Common. 

81 

Neplirolepis cordifolia [toberosa. H. 


Rare ; Pipa kothi. 


K.l 

1 



82 

Olcandra neri iformis ... ... 

... 

Common. 

83 


Wallicbii ... ... | 


n 



Tribe Poltpodie.*:. 


84 

Polypodium (Pbegopteris) e r ii b e - ) 


Low elevations. 


Bcens. 




85 


5, distans 

... 

Commo n. 

86 


(Goniopteris) urophyllum, 



„ 87 


„ proliferum, 

... 

Bhabar. 

88 


„ lineatum ... 


Valleys. 

89 


5, multilinea- 


i 

53 



turn. 



90 


(Goniophlebium) amaenum, 1 


Common. 

91 


„ laclmopus... 


53 

92 


„ siibauricula,- 


Frequent. 


turn (argutura, Wall). 



93 

Polypodium (Niphobolus) adnascens, 


Common. 

94 

3? 

„ linqua ... 

... 

53 

95 

33 

„ stigmosum, 


Valleys- 

96 


,, flssum ... 

... 

Common, Jime. 

97 

35 

„ (flocculo- 


Rare. 


sum). 




98 


(Phymatodes) 1 i n e a r e 


Scented fern; very 



[Pleopellis nnda]. 


common on trees. 

99 

3J 

„ nopmale ... 

... 

Common. 
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HIMALAYAN DISTEICTa 


DIVISION VI.—AGROGENiE—( emitinued). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OKDER l.—EILICES—(concluded). 

Tribe PoLTPODiBiE—(concluded). 


100 

Polypodium (Phymatodes) membra- 
naceum. 


Common. 

iOl 

„ trifidum 

[oxylobum, 'Wall]. 


Frequent. 

102 

„ „ ma^acodon, 


Rare. 

103 

j, „ ebcnipes ... 

„ (Drynaria) propinquum, 


Common. 

104 

... 

105 

„ „ rivale 



106 

„ quercifolium ... 


Bhabar. 

lOY 

„ juglandifolium, 


Common. 

108 

„ „ himalayense 

[venustum, Wall]. 

Tribe Grammitidejm. 


Frequent. 

109 

Gymnogramma (Leptogramma) Totta, 

Mouse ear 
fern. 

Colonel Davidson. 

110 

(Engymnogram ca) 
vestita, 

Pyura and China. 

111 

„ „ Andersoni, 

... 

About 13,000 feet. 

112 

„ „ jaranica... 


Binsar. August. 

113 

„ (Sellignea) lanceolata, 


Rare. 

114 

„ „ involuta... 

... 

Common. 

115 

Vittaria (Euvittaria) elon; ata 

... 

Binsar. 

216 

(Toeniopsis) scolopendrina ? ’ 

Tribe Acrostichtejjc. 


Binsar, June. 

117 

Acrostichum Virens 

... 

Bhabar. 


„ var. deltigeram [Menis¬ 

ci urn deltigerum, Wall]. 

Tribe OsMUNDACBiE. 



118 

1 

Osmunda Claytoniana [internpta] ... 


Very common 10,000 
feet Chaupatta. 

119 

„ rcgalis var. japonica 

Tribe Sohiztaceje. 


Rare Kliafci 10,000 feet. 
May. 

120 

Schizasa digitata ... ... j 


Common. 

121 

Lygodium scandenle 

Marora, ban- 
dhaniya. 

Bhabar. 

122 

„ japonicum 

Tribe MARATTiACEiE. 

» 

Common. 

123 

Angiopteris erccta 

Tribe Ophiog-eossaceje 

1 ■ ... 

Rare. 

124 

Ophiog-lossum vulgatum 

... 


125 

Botrychiiiin lunaria 

... 

Binsar. 

126 

,, daucifolitim 

... 

Common. 

127 

„ virginianum 

... 

Very common. 


var. lanuginosum 

... 

Common. 
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DITISI03N" YI.—ACEOGEX-E— 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 2—EQUISETACBJE. 


1 

Equisetum debile 


Bhabar. 

2 

„ diffiisimi, Bon [s c o p a- 

»•« 

Hill streams. 


rium, Wall]. 




OEDEE 3,—LTCOPODIACEJ5. 


1 

Lycopodium tenellnm 

... 

Very common. 

2 

„ setacenm 


Rare. 

S 

„ circinatum 

... 

Frequent, 4,OCX) feet. 

4 

„ gubulifodum *„ 

Tala muka .. 

Common. 


OEDEE 4.—MAESILIACH®. 


I 

Marsilia quadrifolia ... 

••• 

Bhabar. 


ORDER 5.—SALVINIACEjE. 


1 

Azolia pinnata ... j 

Tarai ... 

Common in pools. 


ORDER 6.—CHARACE^. 


1 

Chara verticil lata ... ... I 


Naini Tal and Bhim 




Tal. 


ORDER 7,-BRYACE^. 



Tbibe Dicranaceje. 



1 

Leptotricbum inclinatnm, Mitten. 


Hoti. 

2 

„ molliculum, Mittin ... 


Common, 

3 

„ himalayanum Mitten. 

... 


4 

Dicranum himalayanum, Mitten ... 


... 

5 

„ refiexifolium, Muller. 

... 

... 

6 

Didymodon laxifolins ... 


... 


Tribe Leijcobrtaceae. 



7 

Octoblepbarum albidum ... 1 

... 

Bhabar. 


Tribe Trichostchaceje. 



8 

Tortnla sqiiarrosa 


Common. 

9 

„ anomala 


... 

10 

Anoectanginm Boylei, Mitten 


... 

11 

„ Thomsoni, Mitten 



12 

„ Stracheyanum, Mitten ... 
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lil\ \ I.—ACROGEX^E— [eGnlimidJ], 


Ku. 

Scientific name. 

Vernacular 

name. 

Note. 

41 

OEDEH 6.---BRYACEJE—(continued). 

T«fBi. BryACE iK—(concludefl). 

Bryiim lieniisphiericum.., ... ■ 


42 

„ al pi mini 


Common. 

43 

„ cernumn 



44 

„ Wariiemn 



4> 

„ turbiiRit mil 


Conirnon, smiimer. 

46 

,5 rogeuin 


Very eoinraon, siiin- 

47 

5 , nepalense 

... 

mer. 

C’ommoii, summer. 

48 

TrRIBE HTrN'ACJ iS. 

Fabronia rninuta 



49 i 

Hypniini a^geutatum. Mitten 



50 1 

,, Buchanaiii 



51 I 

„ caineratum, Mitten 



52 1 

„ kaniouneiise 



50 i 

„ fMmiogii n 



54 

„ nisei forme 

... 


55 

jj co-RTniitatiim ... 



56 

,5 fiUciiiiiiii 


... 

57 : 

Meteoriiim smiarrosiim ... 


CnmRion. • 

58 i 

Stereodou enuTtiis .itiis, Mitten 


Ditty, summer. 

50 j 

„ Cipieratiis, Miitui 




„ tiiAiramcus, Mitten ... i 



€1 

j „ piieiitiis [Neckera] 



62 

„ prurep-!iB, !Mitten 



63 

„ mac’OCMrpus ... 


Diwali, 8,500. 

64 

„ serrula, 


65 

Tri bf. N f.ck era ce^ . 

! Xeckera Straclieyana 

i 


66 , 

1 

„ cremilata 

! 



Tribp LI'.0c«'>D'.>^:TAC'E-5E. 


67 

Hedwi;ria attenuata ... ... ■ 

.*• 

Above 10,000. 

Common. 

68 

Leiicoion secuTiTas ... ... ' 


69 

Cryplima coRcavirjlia ... ... 1 

VW4* 

Binsar. June. Com* 



mon. 


Tribe Leskeage.’k. 



70 

Anomodczi tristi.s ... , 


i 

71 

„ acutifolins. Mitten ... ! 


! 

72 

Track ypns bimvluo [Xeekera] ... i 


■I 

73 

, Biichanaiii [^scekera] ... j 



74 

j Leskea scopula, Mitten ... ... i 


i ... 


51 
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HIMa'LAVAN DI.STBIC’T^ 01’ TTIK X.-W. PflOViXOl.f.. 


DITIBION TL—AC'UOGENA']—). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OHDEK 7.<-BRYACE.lC—(concluded). 



Tpjbk LFSiii-: ACK^ —(concl uded). 


76 

Lcskea Wallicliii [Hypnu n] 


On trecR^ May. Askol, 

76 

afisimilis, Mitten 



77 

„ haplohynienium fHypnuml . 



78 

„ cymbifolia 


Common, May. 


TkiBE M.NIACJiA:. 



79 

FiBsidcuB sylvaticuR 



80 

„ viridulus 



81 

Milium rhynchopliorum... 


Conmion, Bumnicr. 

82 

,, tricbomaues ... 



83 

Mniadelplins hunal'usiiR ^ 


... 


T HI HE 11 YPOPTEliTO i A CEiB. 


U 

Cyatlioplionim inteynicdiuni 




T HI li E 1\ »I . YT R l CU 1A 


85 

Atrichum fiaviBetum 



86 

Fogonaturii hiMUiInyaimtn, Mitten ... 


KcBcniblcH unu'ccrema. 

87 

,, microBtouium 



88 

„ aloidea 


1 Ground. Blnwir, April. 

89 

fuscatuni, Mit-ten 



90 

Bolytnchuiii pcrichadialc 



91 

Lyellia erispu 


1 

i 










€ H A P TER V I I 1.^ 
Scientific Butany— (confhified). 


r 0 N T E N T S. 

Plants founa in Kimiaoii. €laiir.vai and the adjoining- parts of Tibet bj 
Captain (now (ienerar) Richard Straciicv and 31r. Winterbottom. 

The following extract from Hooker and Tliomson^s ‘‘ Iiuroduc- 
tory Essaj^ to the Flora Iiidica ’■ regarding the value of General 
Straehej’s and Mr. Wiiiterbottom’s botanical work in India appf?ars 
to be a fitting introduction to the list of jdants discovered hy them 
in Kiimaonj Garliwal^ and in the neighbouring parts of Tibet. 

"^The collection distributed by Captain Strachey mid Mr. "Winter- 
bottom consists chiefly of the plants of Knmaon and Garliwal, and 
of those of the adjacent parts of Tibet. Captain Richard xStracliey 
was appointed by the Indian Government to make a scientific 
survey of the province of Kuniaon, and was occupied on the task 
about two years, during which time, in addition to the iniportant 
investigations in physical science w’hich occupied his attention, he 
thoroughly explored the flora of the province, carefully noting the 
range of each species. He was joined by Mr. 'Winterbottom in 
1848, and they travelled together in Tibet Their joint collections, 
amounting to 2,000 species, were distributed, in 1852-53, to the 
Hookeriaii Herbarium, the British Museum, the Linnseaii Society, and 
some foreign museums ; and the scientific results are now in course 
of publication. The beautiful preservation of the specimens, and the 
fullness and accuracy ’with which they are ticketed, render Ihis 
herbarium the most valuable for its size that has ever been distri¬ 
buted from India.'’ 

The original printed list w*as put into Mr. Duthie s hands by 
General Strachey in 1876.shortly before starting for India to take up 
his duties at the Saharanpur Botanical Gardens. ^7ot having suffi¬ 
cient time to revise the whole of it by an examination of the specimens 

^ The materials for this Chapter >vere placed at my chsposal by Major-General 
R. Strachey, anti linre been edited and aiTang-ei by Mi’. [-. Dulliie, Cuiatoi ox tlio 
Botanical Gardens, Saluirunpur. * Page 65, 



4C4 


hisia'la.yan districts 


preserved in the Kew Herbariurn, his notes %vere left behind to be 
completed hj another hand. These notes together with the siiigde 
copj of the original catalogue were missing for a time. The list 
however was found; and since then Mr. G. B. Clarke has under" 
taken to revise it up to the end of the PolypetalrC; as well as the 
willowS; the grasses, and the two families of Urtleacem aniJ 
Fiperacem, After completing the revision of thc^ po]}‘p(da]ous 
orders Mr. Clarke remarks, I may add that thcj only use of the 
above verification must be to sho^v how very good tluvnaiiuvs in the 
list are ; it would be useless to carry it on further, f.)r in ilie next 
order (as Composlim) it would be better to name up tins Herbarium 
by the list than to reduce the list by the il(‘ii)arium. For unless 
the order has been specially worked ti}), as to the Indian |)lants in 
the Herbarium, it is not so carefully sorted out as v\au*o tiie 
Straehey and Winterbottom plants originally.’’ 

The following explanatory notes by tlie same botanist should 
also be recorded:—In the above reduction all tbat is asserted is 
that I have seen the ticket of Stracliey aivl Winterboftom copied 
on the left-hand side of the page, and that when I saw it, it was 
in the new bundle having tlie name on the right-ha,ml side: nothing 
beyond this. As regards the missing tickets, it a])pears that some 
of the common plants (as Neliunhifun^ were mA'er laid in. 

Secondly, that where tlnvse were duplicates of th(‘ samc^ jiant under 
several numbers, some of the duplicate nnmlxu’S wcu’e distributed. 
Thirdly, that some of the fragmentary or critical speci(‘S wcm'(^ S(d- 
aside and named in MS. on the sheets, no printed ticket being placed 
on the sheet, but the name being carried into the printc'd list. I 
only discovered this in the beginning of Le<j>vu{W<ma, and bavo 
found several of the written-up sheets >since. Tliey are a.mong tli<;‘ 
most important to find ; but without printed tickets tlu.^y can hardly 
he found in a Herbarium of this size unless they are liglited on by 
a fortunate accident. Lastly, after these three causes liave been 
allowed for, there are certain plants, as Muenna atropiirpnrea^ wliicli 
I cannot find anywhere, though I have made a special and long 
search for them. I can only suppose that MucKna atropurpurea 
was named on n flowering specimen or fragment that it was consi¬ 
dered useless to paste downf’ 
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The arrangement of the revised list has been made to correspond 
with that of the Flora of Bi*itish India, as far as that work has been 
completed ; the names of many plants have consequently been 
altered in accordance with the nomenclature adopted in that work. 
As the reference number of each species in the original catalogue 
is given in column 2, the old name is not added except in the 
case of plants now referred to a different genus. 

As the reference number of each species in the original cata¬ 
logue is given in column 2, the old name is not adiled except in 
the case of plants now referred to a different genus. 


ABBEEVIATIOHS USED IN THIS LIST. 
Ix Column 3. 


H. for herb ... S. or Sh. for shrub. 

H. cr. „ creeping herb ... S. H. „ herbaceous shrub. 

H. fl. j, floating herb ... S. P. „ parasitical shrub. 

H. pr. „ prickly herb ... S. sc. „ climbing shrub. 

H. sc. „ c'.imbing herb ... S. T. ,, arb a’esccut shrub. 

Herb S. Sc W. per herbarium of Strachey and Winterbottom.. 

In Column 5. 


Bl. for blue 
Br. „ brown 
Gr. ,, green 
Li. „ lilac 


... Or. for orange 
... Pk. „ pink 
... Pr. „ purple 
... R. red. 


Sc. for scarlet, 
W. ■white, 

Y. yellow. 
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lirMA'LATAN I)lSTiri<TH 


Li^i (>/ I\Nj}iaofi 


Name. 

B 6 

2 o +2 

V. s s 

X oj 

QJ 'w' +S 

Habit of growth. 

i 

j 

Height of plant. j 

i 

c 

M-t 

O 

o 

'o 

Time of flowering. 

Locality. ! 

I.—RANUXCUr.A- 







1- Clematis, 







montan a, Ham* 

(7) 

S. sc. 

]()'—12' 

\v. 

April 

Naiui Ts'il, &c., 

r&T,‘7n{(ju)' 

(7^) 

S. sc. 

10'--.30' 

W. 

May 

Madhari rass, 

barbel lata, Hdgetv ... 

(5) 

B. sc. 

6' 

Y. Tr. 

May 

DwalijIMadhari 

grata, Wall. 

(12) 

S. sc. 

10' 

y. Gr. 

October . 

Bass, 

Altuora, iSic. 

Gouriana, Ra^'b. 

(9) 

S. sc. 

10' 

Y. Gr. 

December, 

Kota-dun, Kap- 

puberula, Iff. 4' T. ... 

(U) 

S. sc. 

10' 

Y. Gr. 

March 

kot. 

Outer hills, 

oriental is, L. 

... 





llkhiinatli. 

var. a cut [folia 

(3 & 4) 

S. sc. 

2'—3' 

Hr. 

August ... 

Miliiin, Niti 

nutans, Royle ...! 

(la) 

S. sc. 

10' 

Y. Gr. 

March 

Laptel, Gugc. 
Outer hills, 

acaininata, DC. ...| 

(0 

S. sc. 

6' t-S' 


July 

llklumath. 
Naini Tal, Bin- 

couiiata, DC. .,.j 

(2 & 6) 

S. sc. 

6'—8' 

W Y. 

J u 1 y-A u- 

sar. 

Naini dMl, Ka» 

Buchananiana, O C. 

11 

vS. BC. 

10' 

Y. Gr. 

gimt. 

October ... 

lain Ivirer, &e, 
.Alinora, Ika. ... 

grewiioliora, DO. ... 

10 

B. BC. 

8' 

Y. Or. 

Deceuiber, 

I'lial, iko. 

2- Anemone. 







albana, Ster. 







rupicola, Caiuh, 

1 

ii. 

*1)" 

Wh. 

.June 

B i n d a r i, 

vitifoUa, Ham. 

8 

u. 

2'—3' 

, Wh. 

July 

Kogila. 

Naini Tal, (.‘tc., 

obtusiloba, Don. 

4 

H. 

9" 

1 Wh Bl. 

Juuc .. 

Natnik, Bam- 

var. Govaninna, Wall, 

9 

H. 

3"—6" 

( r. Br. 

August ... 

ui, 

Bompras, Kim- 

rupestris, Wall. 




! 


kini. 

rivularis. Ham. 
var. hup (da, Wall. 

3 j 

ii. 

‘li" 

wii. 1 

August ... 

Kalain 

7 

H. 

1' 

Wh. ^ 

May 

Naiui Tal 

polyanthes, Don. 






var. Til lorn, Royle .. 

2 j 

ii. 

I'-^r 

wTi. 

May 

Pindari, Hogila 

narcissiflora, L. 

.. 





Kimkim. 

tetrasepala, Roi/le ... 

1 




!!! 


clongata, Do 71. 

5 i 

j 

ii. 

1^—2' 

wii. 

June 

Ghcchani-khdl,| 
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407 

c5 

o 

1 

’5 

CJ 

Ifititd- 

Jaya. 

t 


o 

A 

s 

o 

g 

a 

.2 

1 i 

(S o 

0. ts 

b 

3 

(—1 

Tibet. 

Remarks. 

Forest 

5,-5-7,500 

K. 




Bo. 

S—10,000 

R. 


... 


Do. 

8—10,000 

K. 

... 

... 


Open bushes ... 

4—G,500 

H. 


... 


Bo. 

2 5—8,500 

K. j 




Bo. 

8—4,500 

R. 




... 

Open 

11,500—15,000 


d; 

... 


Open bushes... 

8-4,500 

H. 




Forest 

7—8,000 

K. 




Bo. 

7—9,000 

R. 

... 



Open bushes ... 

’ 8—6,500 

R. 




Bo. 

4,500 

1{. 









; Herb. Winterb., Nos. 737, 770. 

Rocks 

10,500-11,000 

£ 



1 

Woods 

5—7,500 

R. 




) 

: r 8—9,000 

K. 


! 


> Open 

1 18—15,000 

i — 


T. 

} 



t 

i 

1 

i ... 

1 

' Herb. Winterb., No 136. 

Bo. ”* 

12,000 

i £. 


i 


1)0. 

7—11,000 

! 

D. 



Bo. ”* 

. 10,500—14,000 

; 

b. 

t! 

! 





1 ... 

j =:A. pntyanfles of Herb. Winterb. 



i !’! 

i ... 

! 

! Herb. Winterb. 

Woods 

10,000 

1 

|E. 

! ■“ 

i 

1 

i 
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HIMALAYAN DISTEICTS 


List of Kumaon 







bb 

S 



1^ 



(h* 



1 

4S 

1 

& 

o 

f4 

O) 


Kame. 



13 ! 

o 



S S o 

be 


j 

14 



C « o 

o 

o 


o 



^ t 


^ 1 

c3 1 

5 

o 

3 

1 


OJ 

03 

B ‘ 

® .J 

o 

CJ 

5 

>3 

3- Thalictrum, 



.1 




cleffans, Wall. 

3 

H. 

, i 


dime 

Psilam River 

platycarpum, /// 
reniforme, uiL 

4 & 13 
10 

S: 

i' toa' ' 

i 

... :July 
jjiiiie 

Milam 

lialam River ... 

pauefifl orum, Royle ... 

5 

H. 

2' i 

1 

... |duly 

1 

Piti & Gori 
Rivers. | 

pediirLCu]attmi,-E'<?/7(^^?r, 
alpinum, L. 

... 




July'" ... 

Pindar, Hoti, 

var. (tcaule 

2 

ii. 

3"*-4" 







Gug6, 

„ 'niter apliyllum... 

1 

H. 

3"*™4" 

... 

August ... 

Bar j ik ling 






.Pass, &c. 

Pundiianum, Wall. ... 

9 

H. 

1'—2' 

Wh. 

July 

Naiiii Ta', &c, 

saniculseforrae, D. C., 

7 

H. 

1' 

Wh. 

July 

Kaini T3,l, &c., 

jayamcii’i), JJL 

8 

H. 

2^-4' 

Wh. 

May 

July 

Dwali 

foliolosum, C. 

11 

H. 

4' 

W. Fr. 

Kaini Till, &c., 
Niti, Laptel ... 

miiins, L, ...! 

12 

H. 

2'—3' 


August ... 

4. Callianthemiim.| 







cachemirianuni, Camb,\ 

1 

H. i 

2" 

Y. Pk. 

J line 

Pindari, Bom- 



1 

j 




pras. ' 

5. Adonis. ; 


j 





chrysocyathus, Hf. tf’ 

... 

H, ! 
■ j 

9" 

Y. 

July 

Rajhoti 

6. Eanuttcnlus j 

1 


1 ! 



1 


1 

aquatilis, L. 


H. fl. 

1'—2' 

Y. Wh. 

{August ... 

Burphu, Gya- 






1 

nima. 

Cymbal arise, Pursli ... 

23 

H. cr. 

1" 

Y. 

1 September 

, Guge Valleys, 

palchelliis, C A, Metj.i 

18 

H. 

ir ' 

Y 

!August .. 

: Bompras, Niti 






X-^ass. 

var. 

19 

H. 

6"—9'/ 

Y. 

’ September, 

, Sb^ngcha. &c., 

lobatus, Jaey. 

3 & 20 

H. 

2''_3" 

Y. 

September, Burphu, Guge, 

hyx)erboreus. Rot'll}. ... 


H. 



t 

1 

... 

Y2.T:.%atans 

22 

3" 

Y. 

iSeptember,jTopidlmnga .. 

„ mdicans 
Chserophyllos, L. ... 

i 21 

H. cr. 

3' 

y. 

{September 

Topidhunga .. 

affinis, Mr. 

' 15 

H. 


Y. 

•June 

. Kulhara 

hirtellas, Roi/Ie 

i 4 

i 

H. 

6" 

Y. 

1 August .. 

. Barjikang Pass 
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Plants —(continued). 


c5 ! 

2- 

’o 

o 1 

S i 

■§ I 

Hima-' 

hif/a. 

I 

j 

i 

i 

1 


o 

m 

1 

■13 

B S 

o 

Q 1 

o i 

'43 ® 1 

g 2 ■ i 

o ';3 1 

1 

i ^ 

: 

X 

P, '■ 

1 

O 

Eemarks, 

Open 

i 

1 

I 

11,000 

i 

i 

R. 

i 

! 

j 


Do. 

11,500 

E. 

D. ! 



Woods 

8—10,000 



— Tlial'hfnun No 10, in Herb. S- 
& W. 

On rocks 

7^500 

H. 

! 








Herb. Winterb. Ko. 53. 

Open 

12,500—15,000 

e! 

D. 

i 

T*. 

1 =T. alphimn, & Xo. 793, Herb. 

Do. 

i 1—15,000 

R. 

... 


i Winterb. 

Banks 

4—8,000 

R. 




On trees 

7—8,000 

E. 




Woods 

8,000 

B. 

... 



Open 

3—*7,000 

K. 

... 



Do. 

9—15,000 

! 

i 


D. 

T. 

i 


Do. 

12,500—14,500 1 

R. 

D. i 

i 

i 

i 

! 

Wet, open 

15,500 

i 

I 

1 ' 

i 

j 

i 

T. 

! 

j 

; -= A^pfjmiaica. and TrolUuM Ho. 2 
in Herb. S. & W. 

Ponds 

11,500—15,500 

i 

i 

i 

D. 

T. 


Hear water 

14—15,000 



T. 


Open 

14—17,000 

j 

D 

T. 


In water 

14—15,000 



T. 


Open 

11,500—15,000 


D. 

T. 


Do. 

14—15,000 



T 


Do. 

14—15,000 



T. 


... 

... 



Herb. Winterb, 736. 

Do. 

11,000 





Do. 

14,700 

E. 





52 
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HIMzi'LATAN DISTRICTS 


List of Enmaon 



^ L 

O H 











bh 





+= 

§ 


.2 

'S 

o 


Name. 

s 

o 


o 

CB 

o 



.2 'o ^ 

*0 

"o 

o 




t-i .12 

.a --S ^ 
y: CO a> 

+3 

1 

fcO 

*cu 

a 

"o 

o 

a 



W 

w 

w 

U 

H 

Hi 

hirtellus ^'ar. 

5 

H-- 

1 "—14" 

Y. 

June 

Kalhara 


6 

H. 


Y. 

J line 

Liihur 


8 & 9 

H. 

2" 

Y. 

June 

Ralam, Pindari 







Valley. 


16 

H. 

3''—4" 

Y. 

August ... 

Bompras 


17 

H, 

2" 

Y. 

August ... 

Bompras 

sceleratus, L. 
diffnsuB, B.C, 

13 

H. 

2' 

Y. 

February, 

Plains, Almora, 

yar. 

lO 

H. 

3"—6" 

Y. 

June 

Lahur, ChamS 







Pass. 

„ ohteotm 

11 

H. 

r— 2 ' 

Y. 

June 

Jagesar, &c. ... 

Isetus, Wall. 

12 

H. 

2'—3' 

Y. 

February, 

Common 

flaccidus, Hf, T.^ 

2 

H. 

r—1" 

Y. 

May 

Lahur 

arrensis, L. 

14 

H. 

I'-ir 

y. 

B'ebruary, 

Almora, &c. ... 

7- OxygrapMs. 







glacialis, Bunge 

1 

H. 

3" 

Y. 

July 

B a r j i Ic a n g 






Pass. 

polypetala, Bf. cf 

2 

H, 

3'' 

Y* 

May 

Champ w a, 8cc. 

8- Caltlia. 





1 

t 


palustris, X. 



... 




var. 6foTanwna ... 

1 

H. 

9"—16" 

Y. 

May 

Madhari Pass, 

„ Hinialemis ... 

2 

H. 

2'—3' 

Y. 

May 

Jhuni 

9- Trollius. 







acaulis, Liudl. 

1 

H. 

6" 

Y. 

June 

Pindari, Kullia- 

pumilne, Don. 






ra. 

2 

H. 

1^—2' 

Y. 

August ... 

Barji kang 






Pass. 

10* Isopyrnm. 







grandiflorum, Finch., 

2 

H. 

3"—6" 

Bl. Or. 

July 

Niti, Topi- 

Tar. micro^hyllum... 

1 


3"— 6" ! 

Bl. Or. 

June 

dhiinga. 
Pinddri, &c. ... 

11. Aquilegia. 







Tnlgaris, L. 

... 






var. purifier a 

2 

ii’. 

r~2' 

Pr. 

July 

Naini Tal 

„ pyrenalca 

1 

H. 

2' 

Pr. 

June 

1 

Pathakori 
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I^lants —(continned). 


e5 

dS 

‘o 

m 

■4-1 

o 

(C 

1 

s 

o 

Q 

> 

o 

f 

"S 

S d 

O Zi 

■43 ^ 

83 

^ A 
^ -w 

i Himd- 
j laya. 

Tibet. 

Remarks. 

Rainy. 

b 

Open 

10,000 

1 R. 




Wet 

! 9,500 

R. 




Open 

11,000 

B. 




Do. 

14,500 

1 R. 




Do. 

14,500 

; B. 


... 


Fields 

1—1,500 

R. 




Open 

7,500—10,000 

HE 




Do. 

6-9,000 

R. 




Do. 

3-7,000 

K. 


‘Vr 


■Wet 

10,000 

R. 


•IM 


Fields 

5,000 

R. 

... 

... 


Open 

14,500 

R. 

... 

... 


Do. ...' 

12,000 i 

R. 

... 


- Calllanthemim Ko. 2 in Herb. S.. 


1 

1 




and W. 

Wet, open 

9,000 ‘ 

ii’. 


... 


Do. 

8,500 

R. 


... 


Open 

11—12,000 ; 

! 

R. 




Do. 

13,000 

R. 


... 


On rocks 

11,500—15,500 


D. 

T. 


Do. 

11—13,000 

E. 


... 


Woods 

7,500 

R. 

... 



open 

10,500 

R. 

... 

... 
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List of Kumaon 


Name. 

Herbarium number 
(Stracbcy and Win- 
terbottom). 

o 

u 

fcc 

tH 

o 

■+* 

M 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

12- Belpliinmm. 







denudatnni, Wall. ... 

a 

H. 

2'-3" 

Bl. 

June 

Naini Tal, &c.j 

ciBraleum, Jo. c^. 

10—IS 

H. 

Qlf 

Bl. 

Angiist ... 

Laptel, Niti, 
Giige. 

elatiim, Wall. 



... 




var. ramincaUfolmm ... 

s 

ii 

s' 

Pr. 

August ... 

Balam River... 

vestituin, Wall. 

7 

II. 

1' 

Gy. 

August ... 

Tola 

cashmiriannm, TFdi'//., 

5 

II. 

1' 

Gy. 

August ... 

Barjikaiigl^ass, 

var. 

C 

H. 

2' 

Bl. 

vSex)tember, 

Piiidaii 

Brunonianiim, Hoyle. 

4 

H. 

2' 

BL 

August .,. 

BarjikangPass, 

13- Aeonitum- 







Lycoctonum^ h. 

4 

H. 

3' 

BL 

May 

Madhari Pass, 

ferox. Wall. 

3 

H. 

3'-4' 

BL 

August 

BarjikaugPass, 

Pindiiri. 

Napellus, L. 

5 

H. 

6"—-8" 

BL 

August ... 

Bar.) ikiirig Pass, 
Let)tel, Milam, 

var, niiiUijidtm 

2 

H. 

0" — 

BL 

Sci;)tember 

heterophyllum, Wall., 

1 

H. 1 

2' 

BL 

July 

Pindari,Milam, 

M- Actaea- 







spicata^ L. 

15- PsBOEia- 


, 

H. 

2' 

Wh. 

May 

Kulliara 

emod4 Wall. 

II.- MAGNOUA- 
CEJE. 

1- Miclieiia- 


H. 

! 

2^—3' 1 

1 

i 

Wh. 

1 

May 

1 

Naini Tal, &c. 

Kisopa, Ham. 

iri.^MENISPER- 

... 

T. 

60' 1 

i 

Wh. 

May 

Gagar 

MACE32. 


i 

! 




1- Cocculus- 






i 

laurifolins, D. C. 

1 

T. 

1 

20' I 

i 

i Gr. 

March ... 

Outer hills, Al- 
1 mora. 








OF THE NOETH-WESTERN PROVINCES. 


413 


Plants —(continued). 


Conditions of soilj &g. 

Elevsitionin feet above 
the eea. 

Bimd- 

lupa. 

Tibet. 

Remarks. 

.5 

’S 

fi i 

Open 

5—. 7,500 

E. 




Do. 

12—15,500 

i 

D, 

T. 


Do. ’’ 

9,500 

Ti. 




Do. 

11,500 


D. 



Do. 

12—15,000 

K. 

D. 

.*ir 


Do. 

12,000 

R. 




Do. 

14,700 

K. 

... 1 

... 


Near water in 

8—9,500 

R. 




woods. 






Open 

12—13,500 

R. 

D. 



Do. 

13,500 

B. 

• •• 



Do. 

12,500 — 15,000 


D. 

T. 


Do. 

12—13,000 

R. 

1 

j 

D. 

... 


Shady woods ... 

9—11,000 

: K. 

i i 

\ \ 



1 

Woods. 

6—8,000 

1 E. 

1 

! 

i 

i 

... i 

i 

1 

Forest 

6—7,000 

1 

... 


1 

Open woods ... 

1—6,000 

i 

U. 

j 

... 

... 

i 
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HIMi^LAYAN DISTRICTS 


List of Kumaon 



^ I 

^.s 









rd 


bh 


Name. 

C3 ^ 

s I" I 

& 

'ft 

0 

u 

hO 

*0 

^ ■ 

0 

Sri 

tw 

‘Si 

0 

0 

qd 

■ 4 ^ 

0 1 


dj 0 
^ •? 

+a 

ai 

"S 

% 

% 

0 

u 

s 

0 

'0 

tH 

0 

0) 

a 


a 

w 

w 

0 

E-i 

1-^ 

2- Stepliania* 

hernandifolia, Waljhy 

3 

H.sc. 




? 

elegans, Hf. T. 

2 

H.sc. 

2'—3' 

-Pk 

June ... 

Kathi, &c., ... 

rotunda, L. ... 

1 

H.sc. 

10^ 

Gr. Y. 

May 

Bagesar ... 

3 . Cissampelos* 
Dareira, X. 


S.sc. 

6>'—S' 

Gr. Y. 

May 

Almora, Bage- 







sar. 

IV,-BERBERIDA'. 







CE^. 







1. Holbaellia- 







Jafcifolia, Wall. 

1 

S.sc. 

36' 

Pr. 

April 

Shamket, &c.,. 

var. angiistifoUa ... 

2 

S.sc. 

15'~20' 

... 

Biusar 

2» Berberis, 







nepaleusis, Sprang, 
vulgariS; L. ... 

1 

Sh. 

6' 

Y. 

February, 

Bhisar, iScc. ... 

Tar. cretioa 

11 

Sh. 

5' 

Y. 

May 

l^indari, Bam- 

unibellata, Wall. 

10 

Sh. 

10" 

Y. 

May 

pa. 

Dwali 

aristata, D. 0. 

2 &5 

Sh. 

8'—12' 

Y. 

April-May, 

Binsar, N a i n i 

Tar. floribnnda 





Tal. Duda^ 
toll. 


3,4 & 8 

Sh. 

10'—12' 

Y. 

May 

Dwali, Namik, 

Lycuim, Boyle 

7 

1 Sh. 

a'—10' 

Y. 

April 

Kazi, Nandaki 

asiatica, RoTh. 





Hi Ter. 

6 

Sh. 

6' 

Y. 

April 

Almora, &c. 

concinna, if./. 






Tar. 

9 

' Sh. 

n' 

Y. 

May"’ 

Kazl 

3 . Podophyllxim. 

emodi, Wall. 


H. 

1'—2' 

W. 

May 

Pindari 

V.—NYMPH^A- 







CEXE, 







1 Helumbium. 







specioeum, Willd, ... 


H. 

i i 

w. 

August ... 

Bhim TM M, 
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'FlanU — (continued). 


Conditiona of soil, &c. 

o 

+s 

cu 

QJ 

.2 

1 ^ 

C3 ii 
> ^ 

Z) +3 

H, 

fa 

1 

1 

I 

1 ^ 
j ^ 

md- 

l/a. 

s 

Tibet. 

Remarks. 

1 

* 


5,000? 

1 

1 

E. 




Open 

6—7,500 

R. 

... 

... 


Forest 

3,000 

R. 


... 


Open 

3—6,000 

R. 

... 

... 


Open woods ... 

5—7,500 

E. 




Forest 

7,000 

, R. 

... 

... 


Woods 

6 —8,000 

1 ^: 

... 

... 


f/» 

Open 

10 —11,000 

r! 

D. 

... 


Do. 

9—10,000 

1 r. 

... 

... 


Do. 

6,500—10,000 

E. 

... 



Do. 

8 —10,000 

1 R. 

... 

... 


Do. 

3,5—9,500 

R. 

... 

... 


Do. 

2,5—7,500 

E. 

... 

... 





.« 

... 


Woods 

9,500 

K 

.•« 

... 


Open 

10,500 

R. 

... 

... 


In water ... 

4*~5,000 

R. 

... 

... 
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HIMYLAYAN DISTRICTS 


List of Kumaon 



>1: Pi 






Name, 

i-t ^ 2 

§ J O 

•PIS 

4^3 

o 

bD 

O 

1 

ft 

SH 

o 

u 

CJ 

o 

o 

'u 

o 

o 

Ph 

'o 



2 is .o 
'jS t/J oj 
a 

s 


[So 

“3 

a 

'o 

O 

o 

a 

H 

■d 

o 

3 

YI.—PAPAVERA- 
CE.M. 







1. Papaver. 







dubium, L. 

var. Imvlgatiim 
somniierum, L. 

1 

2 

ii. 

H. 

1 ''—2' 
n' 

R. 

W. 

March ... 
February, 

Almora 

Outer hills ... 

2 . Argemone. 

mexicana, L, 

4 

H. 

2 ' 

Y. 

February, 

Plains, Bhabar. 

3. Meconopsis- 







aculeata, Royle 

2 

H. 

1 '— 

Bl. 

July 

Bar j ikying,Niti, 

robusta, Bf. T. 

1 

H. 

2 ' 


August ... 

Namik 

4- Stylophortun. 







lactucoidea, Benth. & 
Hook. 


H. 

9" 

Y. 

June 

Rogila 

VII.—EUMARIA- 
CEiE. 







1- Dicentra- 

scaadens, Walp. 

2. Corydalis. 

... 

H. 

3'—4' 

Y. 

August ... 

Jagesar below 
Binsar. 

rutsefolia, Sibtk. 
cashmiriaaa, Royle ... 
elegans, Wall. 
Govaniana, W all. 
tibetica, Hf T. ... 

Moorcroftiana., Wall.,, 
Gortschakovii, Schren^ 
ramosa, Wall. 
var. uaginans 

„ naoa 

cornuta, Royle 

cbaerophjlia, DC. ... 
meifolia, Wall, 
flabellata, Edgew, 

1 

2 

6 

3 

16 

4 

I 12 

9 

10 

13,14, 1': 

8 

1 

6 

16 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

r H. 

H. 

H. 

H. 

H. 

6" 

3" 

9" 

9" 

3" 

l'- 14 ' 

2 ' 

V—IY 

l'-2' 

3"—4" 

2 '—3' 

1 '—2' 
r~lV 
2 '^—3' 

Y. 

Bl. 

Y. 

Y. 

Y. 

Y. 

Y. 

Y. 

Y. 

Y. 

Y. 

Y. 

' X. 

Y. 

June ... 
May .. 

August ... 
May 
August 
July 

September, 

July 

August ... 
August, } 
July 

Juno ... 

August .. 

Dwsili 

Madhfiri Pass, 
Barjikangl^ass, 
Champ wa 
Lanjar ... 

Eimkim ... 

, Kyungar 

Ralara, Niti ... 
Barjxkang PasSj 
Kala jawar ... 
1 Chaur, K S i a- 
mandi I*as8. 

, Binsar 

? 

. Niti 
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Plants — (continued). 


Conditions of soil, &c. 

Qi 

!> 

O 

.0 

=s 

■4^ 

0 

CJ 

*4-( 

.s 

.1 s 

. g 0 

P" xs 
& 

Hi 

ya 

b 

3 

w<£- 

la. 

5 

4 * 

OJ 

.a 

j 

Bemarks- 

i 

Heids"’ 

1—5,500 

E* 




Cultivated ... 

HOOO 

B. 

... 



Open natara- 

2,000 

E. 


«•» 


lized. 






Open 

11—12,500 

E. 

D. 

... 


Do. 

5 *,000 

E. 

i 

... 

... 

■ 

i 


Do. 

21,000 

H. 


\ 

! 

= jHicmno^f'iqmn lactv^oid^M, in 


i 

i 


! 

Herb. S.& W. 

Shade 

5—7,000 

) 

E. i 


i 

... i 

( 

i 


Woods 

8,500 

1 1 

B. 




Open 

iO— 22,000 

E. 

... 

... • 


Do. 

13,500 

R. 

1 

i 

... • 


Do. 

i 12,000 

: 

1 

1 — 


Do. 

1 17,000 

1 ... 


T. 


Do. 

; 13,500—16,000 

' 

j .>• 

T. ! 


Do. 

15,000 1 

1 •“ 

1 ... 

T. ' 


Do. 

10,000 ? i 

E. 

' ... 

... 


Do. 

11 —12,000 i 

R. 

D. 

... ; 


|do. 

14—15,000 

E. 

' D. 

... 


Woods 

6 —8,000 

B. 

... 

... i 


Eochs 

7—8,000 

R. 

*•< 

... 


Open 

10 ,000? 

R. 

... 



Do. 

9—11,500 

... 

D. 

... 1 



53 






418 


HIMALAYAN DISTRICTS 


List of Kumaon 



















§ 


.2 

V 


Name. 

r* ^ Q 

M 

ClD 


tpi 

«H 

Ef 

o 

«« 




•W 


O 







(-1 

O 




*-§ 


S 

o 

03 

a 

1 


a”- 

c3 

w 

w 

o 

U 

B 

3 

3. Eumaria* 







parviflora, Lam^ 

... 


... 

R. 

... 


rar. Vaiimtii 

... 

H. 

6''—12" 

January • 

Flams, Almora,. 

VIlI.-CRUCIFEBiE. 







1. Parry a- 







macrocarpa, Br. 

1 

H. 

... 

... 

August ... 

(1 uge 

lauuginasa, ti.f ^ 

2 

H. 


? 

September, 

Lanjar 

2- dieiranthus- 







himalayensi&j Camb... 

... 

H. 

3" 

Fr. 

July 

U n ta-clh ura,. 







Hco. 

a* Hasturtium- 







officinale. Br. 

2 

H. 

6" 

Wh. 

June 

Almora, &c* 

indicum, DC. 

1 

H. 

l'-2' 

? 

March ,, 

Outer hills ... ’ 

4- Barbarea- 







rnlgaris, Br. 


H. 

1' 

“ Wh. 

August ... 

Ralam 

5- Arabis 



1 




glabra, Crantz 

... 

... 


... 

... 

... 1 

alpina, L. 

14—15 

H, 

I'' _ 2^ 

Wh. 

August ... 

Niti 

amplexicauli 8, 

1,2 &3 

H. 

6"—18" 

W. Fk. 

May 

Nadhari Pass, 

6- Cardamine. 







hirauta, L. 

3 & S 

H. 

1' 

Wh. 

March ... 

Almora 

impatiens, L. 

9 

H. 

1'—2' 

Wh. 

March .. 

( June- 3 
i July, ^ 

Outer hills 

macropliylla, Willd. j 





Nauiik, KulhS»- 

Tar. foliom ) 

1,2,&4 

H. 

1'—3' 

Fk.W.Y. 

ra Sing-jari- 





Naini T^l 

7- Alyssuni. 

1 






caneacens, D C. 

1 

H. 

2" 

*•4 

July 

Tisum 

8. Braba. 







alpina, L. 

2,7 

H. 

1" 

T. 

August ... 

Kyungar, Barji 

incana, i. 

8, 9 

H. 

2"—8" 

Wh. 

August ... 

1 kang Fass. 
Niti, 

lasiophylla, Royle .. 

1 

H. 

r-4" 

Wh. 

July 

1 llimkim. 
Milam, Gugd... 
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J^lanU-^(coiitmiied). 


d 

's 

o 

}> 

o 

42 

cS 

a> 

Hhnd- 

laya. 

i 

i 

j 

I 


o 

§ 

.2 

'S 

s 

Elevation in fc 
the area. 

\ 

M 

& 

Q 

! 

V 

■ 42 

: ^ 

Remarks. 

i 

Fields 

I—s',500 

£ 

... 

1 


Open 

14—15,000 



T. 


Do, 

17,500 

... 

1 

T. 


Do, .... 

16—17,000 

... 

D. 

T. 


Water 

1 —12,000 

E. 




Open 

1 —6,000 

|E- 

1 

*** 

... 


Bo. 

6 —12,000 

R. 

... 1 

... 






.. t 

= Crueifera ignotce No. 10 inHerlj. 

Open 

11,500 


D. 1 


S. & W. 

^ Cruciferce ignot/p Nos. 11 and 12 

Wet 

8 —10,000 

R. 

1 

... 

in Herb. S. & W. 

= Cardumlne No. 5 in Ilerb.S. & W. 

Open 

6 —6,000 

R. 



=» Cktrdamine No. 3 in Herb.S. & W. 

Bo. 

5—7,000 

K, 

... 

... 


jWet 

6 —10,000 

B. 

... 

... 

= Arahu No. 5 in Herb. S. & W. 

Open ... 

16,000 

... 

... 

T. ^ 

^Drada No. 5 in Herb. S. & W. 

Do. 

14—16,000 

R. 

D. 

i 

T. ; 

No. 2 in part Herb. S. & W. 

Do. 

11,500—15,500 

... 

D. 

T. 


Do. 

15 -16,500 


D. 

T. ! 

=No. 2 (partly] Herb. S. & W. 
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htma'layan distbiots 


List of Kumaon 


Name. 

Herbarium mimber 

(Stracbey and Wiu- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

9- CocMearia. 







BcapifloTa, H. /. §• Y., 

... 

K. 

2" 

Wh. 

August ... 

Guge 

10- Sisyiiil)rixim. 







moll issimnmjC. A . Mey, 

3 

H. 

4''—8" 

Pk. 

July 

Rimkim 

himalaicum, B. /. ^ 

7 

H. 

&" 

Pk. 

August ... 

Milam ... 

Thalianum, Gay §* 

8 

H. 

1'_1 r 

2 A 

Wh. 

March .. 

Alinorji) 








rupestre, JEdgew. .#* 

6 

H. 

1'—2' 

Pk. 

August .. 

h'alam 

Btrictxim, //./’. ^ T, 

6 

H. 

1' 


July 

tiarUwjil 

Wflllichii,... 

9 

H. 

r-2' 

Pr. 

March 

Almora 

Sophia, L. 

2 

H. 

2'- 3' 

Y. 

May 

Aliuoni 

Columnas, 

4 

H. 

2' - 3' 

... 

July 

Rimkim 

Alliaria, Scop-. i. 

1 

H. 

2' 

Wh. 

May 

Almora 

11- Entrema. 







primnlareefolium, 11 

... 

H. 

4"-G" 

Pr. 

May 

Miidluiri Pass, 








12- Erysimum. 







hieraciifolium, L. 

1 

H. 

1'- 2' 

Y. 

July 

Rimkim, Joahi- 







math. 

Sp. 

2 

H. 

1" 

1 

August .. 

Guge 

13- Christolea 







crassifolia, Camb. .. 

... 

H. 

1' 


Ju'y 

Sattag rircr in 

14- Braya. 






Ougc. 

resea, Bunge - 

... 

H. 

2 ''—4'' 

Wh. 

July 

S a, g t a - (1 e 0 j 

15- Brassica. 






Gugd. 

nigra, Koch. 


H 

r- 3' 

Y. 

March 

Almora, 

canipestris, L. 

... 

H, 


Y. 

March ... 

Almora,MiUim, 

juncea, T. 

... 

H. 

r-~3' 

Y. 

March 

Al.iiora, &c. ... 

16- Eruca. 







satiTa, Zam. 


H. 

ly 

Wh. 

May 

Almora, &c. ... 
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Plants —(con tin . 


6 

‘o 

aC 

<y 

> 

O i 

•S 1 

O 1 

Hima¬ 

laya. 

1 


•W j 

1 ‘ 

§ i 

S 1 

'i i 

o 

.2 1 

o i * 

33 ' 

g 2 

S ' 

K 1 

1 * 


Tibet, 

Remarks. 

Open 

15,500 i 



T. 


Do. 

13,500 



T. 

^ Amhie No. 10 He rb. S, Sc W. 

Do. 

13,000 i 

... 

D. 

... 

= Ar'itjis ISo. Sand ( rue ft', igjoif 
No. 14, Herb. S. & W. ‘ 

Fields 

6 —6,000 

R. 

* 



Open 

12,000 

K. 



= Aral)is Nos. 7 & 0, Herb. S. & W. 

Do. 

6 —i,000 ■ 

R. 

.. 


— Crucifer. lynot. No. 5 Htrb. S. & 

Fields 

5—6,000 

E. 

••• 


W. 

Do 

5—6,000 

K- 




Open 

13,500 j 


... 

T. 

sst Crucifer. Ignof, No. 1 Herb. S. 
& W. 

Fields .* 

5—6,000 

j 

j i 

E. 




Rocks 

1 

0 —10,000 

R. 

•• 


Arabis No. 6 in Herb. S. & W. 

Open 

6 —U,000 I 

R. 

j 

1 

D. 1 

T. 


Do. 

15,500 1 

i ' 

- 

1 

T. 


Do. 

! • 

13,500 i 

1 

1 

1 

j 

"•I 

1 

[ 

Do. 

1 

10—16,500 

R. 

D. 

T. 

^ =s Dr aha Nos. 3 & 13 Herb. S. & W. 

i 

i 

Cultivated 

1 —6,000 

R. 



1 s=Sinaf)is No. 5 Herb. S, & W. 

Do. 

5 —11,000 

R. 

D. 

... 

l—Sinapls Nos. 2, 3 and 6 Herb. 

1 S. & W. 

Do. 

1 —6,000 

R. 

... 

••• 

IssSinapif Nos. 1 and 4 Herb. S. 
j and W. 

Do. 

1 —6,000 

R. 

... 

... 

1 

1 
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HIMA'LA.YAN DISTRICTS 


List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

17- CapselU 







Bursa-pas loris, Ma ncli. 

... 

H. 

r~2' 

Wh. 

All the 
year. 

Ubique 

Thomsoni, B^f. 

... 

... 

... 


" 

... 

18. Lepidium. 







Sativum, L. 

1 

H. 

V 



Almora 

capitatum, B,f.^ T., 

19- MIegacarpaea- 

2 

H 

4" 

Wh. 

August ... 

Mi am, Top id 
hunga. 

polyandra. Benth. 

... 

H. 

6'-6' 

Wh. 

May 

Champwa, Pin- 
dari. 

20* Thlaspi* 







arvense, L. 

3 

H. 

V' 

Wh. 

July 

Almora 

aipestre, L, 

1,2 

IL 

6" 

Wh. 

e)uue 

Kajhoti 

21. Iberidella* 







Andcrsoni, H./. ^ T., 

22* Cranibe. 

'** 

H. 

2''-. 4" 

Wh. 

duly ... 

Sagla-deo, Ou- 

cordifola, Sfev, 

23- Eaplxanus* 

• «» 

H. 

4'-6' 

Wh. 

duly 

Kimk m 

sativus, L. 

... 

H. 

1' 

... 

March „ 

Plains to Al¬ 
mora. 

24. Chorispora- 






sabulosa, Camh. 

... 

H. 

3" 


July 

Uimkim 

IX.-CARPARIDE^. 

1- Cleoms. 

i 

i 






Tiscosa, Z/. 

... 

H. 

3'—4*^ 

Y. 

August ... 

Sarju river, 

outer hills. 

2. Capparis, 






horrida, L. 

... 

Sh. 

10" 

W. Gr. 

March ... 

1 

Bhabar 
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Plants —(eontin lied). 


Q 

'o 

<D 

> 

O 

as 

tA 

V 

Himd- 
lay a. 



o 

DD 

a 

P 

a 

o 

o 

.B 

a eS 

O GJ 

'S * 

eS o 

© +a 

g 

a 

1 

& 

o 

1 Tibet, 

1 Remarks. 

Open 

5—12,000 

R. 





- 

... 

... 

1 

j 

Herb. Strachey No. 15. 

J'ields 

5—6,000 

E. 


1 ... 


Open .*» 

13—15,000 

R. 


T. 


Do. 

12,000 

R. 

... 

: - 

^Crucif. ignoL No. 15 in Herb. 

S, and W. 

rields 

5—6,000 

R. 




Open 

15,000 

.. 

... 

T. 


Open **. 

10—16,500 

R. 

D. 

T. 

= Draha Nos. 3, 4, 11, 12, in Herb. 
S. and W. 

Do. 

14,000 

... 


T. 

= Cn/eif. igmt. No. 4 in Herb. S. 
and W. 

Cultirated ... 

1—6,000 

R. 

... 

... 

i 

Open 

13,500 

j 

... 

T. 


Do. 

2—3,000 

R. 

... 

... 

^Polamsia vlscom in. Herb. S. 
and W. 

Forest 

1—2,000 

R. 

... 

... 
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htma'layan dtstric-ts 


hist (yf Ktimaon 



H 1 

aj c 




1 



Is 




ha 

pj 


Name. 

gl‘1 

o 

bO 

c3 

"E. 

o 

o 

?= 

o 

« 

m 

o 

'm 

0* 

o 

*o 



ci is 

cu ^ 

+3 

3 

ci 

'So 

‘S 

t-i 

a 

o 

"o 

0) 

a 

'S 

u 

o 


w 


pH 

o 



X.—VIOLACE.E. 







1. Viola. 







biflora, L. 

1 

H. 

3" 

y. 

May — i 

Naini Tal, &c., 

Patrinii, DC. ... 

3, 4, 10 

IL 

2"—6'" 

BI. March- 

Outer hills, 



2"— 6" 


.1 Illy. 1 

Banipa, 

serpens, Wall. 

5, 6, 7,8, 

H. 

BI. W. 

March- 

Banian gent li a, 


9,11. 




J line. 

Aim ora, Nai¬ 
ni Tal, &c., 

kunawarcnsis, Uoyle, 

2 

H. 

1"—2" 

BL 

July 

Kyungar 

XL -BIXINE.E. 

1- Flacourtia- 







Eamontchi, V Her it.., 

... 






var. occidental is 

... 

T. 

26'' 


Pebruary, 

Bhabar •*. 

XXL—riTTOSPO- 







EEJK. 







1. Pittosporum. 
fioribundum, I'P. A., 

1 

T. ! 




Bhabar 

eriocarpuni, Boyle ... 

2 

T. 

20'—30' 

... 

April 

Outer hills ... 

XIII.— POLYGALA- 














1. Poly gala. 

triphylla, Bam . 

1 

H. 

2"~3" 

B. 

August ... 

Psiton *• 

var. glaucescens .. 

2 

H. 

3"- 4" 

Y. 

August ... 

Bamari 

crotal arioides, Hain. 

7 

H. 

6"—12" 

Pk. 

May 

Alniora, &c. 

abyssinica, Frcsen. ... 

6 

H. 

12"—1.5"' 

Pk. 

April 

Kapkot, outer 

persicarisefolia, DC.., 
chinensis, L.. 

4 

3 

H. 

H. 

6" 

6" 

Pk. 

Y. Gr. 

July 

July 

hills. 

Jagcsar 

jAlmora 

Kosi river 

sibiriea, L. 

5 

H, 

6 " 

Pk. 

May 

XIV.-CAEYOPHYL- 







LACBiE. 







L Gypsopliila* 







cerastioides, Don. ... 

1 

H. 

2" 

Pk. 

August 

Namik, Balam. 

2 . Saponaria- 







Vaccaria, h. 


H. 

2'—3' 

Pk. 

March 

. ^Outer hills .. 
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Flanis —(continued). 


6 

‘o 

a> 

f> 

o 

ja 

% 

Himd~ 

latfa. 

Eemarkg. 

c* 

."2 

o 

S3 

s 

§ 

o 

"H 

.2 

B & 

II 

s 

1 b ’ 

' 

Open wet 

8 13,500 

B. D. 

\ 

! 

Banks, & rocks, 

4—11,000 

R. D, 

... 1 

Do. 

3-11,000 

R. D. 


Open wet 

15,500 

. 

T. 

Forest 

1—2,500 

ii. 

... = F. sapida, in Herb. S. & W*. 

Forest 

1 

: 

i 1-2,000 ; 

R. ... 

... 

Open 

* 4,000 

: i 

R. 

... 

Do. 

6,000 

R. ... 

... 

Do. 

4,500 

R. ... 

... 

Do. 

4-7,000 

R. ... 

„ 

Do. ...j 

2,5—4,000 1 

j E. ... 

... 

Do. 

6—6,500 

R. ... 


Do. 

4,000 i 

R. ... 

... 

Do. 

6,000 

R. ... 


... 

8—12,000 

R. «» 

... 

Fields 

1-4,000 

E. ... 

'z^Fficcaria parmfiorts Mosncli & 




j Sliene 2so. 9 in Herb. S. & W. 
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hi^ia'latan distimcts 


List of Auinaoii 


Name. 

H erbari iim number 
(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

3. Silene- 







inflata, Sm. 

1 

H. 

1'—2" 

Wh. 

June 

Outer hills, Mi 
lam, Niti. 

conoidea, L. 

2 

H. 

l'~2' 

Tk. 

March ... 

Al'vora 

Moorcroftiana. Wall., 

4, 10 

H. 

6"-9'' 

Pk. 

August .. 

(iothing, KakUH 
tsil 

Falconcriana, Bentlo, 

5 

H. 

S' 

Gr, y. 

July 

Alrnora 

Griffithii, Bo ss. 

7 

I 11. 

2' 

Wh. 

July 

Banipa 

Stracheyi, JBdyeru .. 

8 

11. 

S' 

Wh. 

August „ 

Piti river 

4. Lycliris. 





j 


apetala, L 

4,6 

IT. 

4"—7" 

Wh. 

July 

Ivsilam, Gugc.. 

macroriiiza, Boi/le 

3 

H. 

4" 

Wh. 

SeiJtembcr, 

Top i (i h ring a, 
Llaujat 

brachypetala, Hort. .. 

5 

H. 

8" 

Wh. 

July 

Laptel, Kalaiu, 

indica, Bemh. 






... 

Y 2 iV. Jimbriaia 

1 

ii. 

3' 

W. Fr. 

August ... 

l*iti river 

pilosa, Edgew, 

2 

H. 

1'—2' 

Wh. 

A u g U H t, 
Septem¬ 
ber. 

Ra’am, Tung- 
nath. 

5. Cerastium. 







Tnlgatum, L. 

2 

H. 

4" 

Wh. 

May 

Almora, &c. .. 

Thomsoni, Hook,/. . 

1 

H. 

4" 

Wh. 

May 

Madhari valley, 

6- Stellaria. 







paniculata, Edgew. ... 

],2& S. 

H. 

r—3' 

Wh. 

N^ay, July, 
vSeptember, 

Binsar, Shai- 
devi. 

media, L, 

7 

II. 


Wh. 

All the 

year. 

Outer hills, &c, 

semiresti^-a, Edgew. 

9 

H. 

1' 

Wh. 

May 

Chaur 

Wcbbiana, Wall. 

... 

H. 

3"~-4" 

Wh. 

March .. 

Almora 

latifolia, Benth. 

••• 

H. 

4" 

Wh. 

August .. 

Chma, Naini 
Tal. 

Jong’issima, Wall, ... 

5 

H. 

1'*—2' 

Wh. 

May 

Madhari Pass, 
Naini Tiil. 

nlig'nosa, L. 

8 

H. 


Wh. 

March .. 

Almora, Barji- 
kang X^ass. 

decumbcns, Edgew, ... 

6 

H. 1 

5" 

Wh. 

August 

Milam, R^Iam, 

1 



OF TEE NOBTH-WESTERN FROVIXCES. 

427 

Fkmts — {continued). 




d 

i ? 





1 o 

£Jimd- ? 

i 

:£ 

1 ^ 

! c3 

Ja 

ya. i 


c 




) 







.B 


1 


i Remarks. 


C d 


1 



‘B 

.X CC 





"3 


__tp. 


. 





5 



Do. 

5-11,500 

R. 

! 

D. ... 


Do. 

. 5—6,000 

R. 

: 


Opea 

t 11—15,000 

... 

D. 

T. 

■ 

Do. 

4 - 6,000 

R. 




Do. 

11,000 


D. 

, 


near water .. 

7,500 

R. 

... 

... 

=Mtliandrhm plhsum in Herb. 






S. and W. 

Open 

12—15,000 

E. 

D. 

1 

T. 


Do. % 

15—17,000 


D. 

T. 


Do. 

1 

o 

B. 

IX 


= Mviiandruim pllosum in Herb, 






S. & w. 


7—8,000 

R. 

... 

... 



Rooks, open 

9 12,000 

1 

R. 

. 



Open . I 

5—7,500 

i 

R. i 

i 


Do. 

10,000 

K. 

i 

1 


WoOuS .. 1 

7—8,000 

i 

1 

1 

R. 

: 


Do., 

1—6,000 

R. 


... 


Wet 

6,000 

R. 




Open 

4- 6,000 

R. 1 



=s Leucoaternma Ko. 2 in Herb S. 






an 1 W. 

Rocks .. 

6 - 8,000 

R. 

... 


— Lencosternma Ko. 1 in Herb. S. 



1 

1 



and W. 

Open 

6 ~ 0,000 

; ' 

... 

... 


Wet 

4—13,000 

R. 




Open * 4 . 

12—13,500 

■ R. 

D. 


5= Aremria Ho. 9 in Herb. S. & W. 
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HIMiLAVAN .DrSTRICTS 


List of Kama on 


IName. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit cf growth, 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

7- Arenaria- 







foliosa, ??o?/?c 
festucoides, JBenth, 

yar. imbncota «,« 

mnscrlorniis, IFa//. ... 
scrpyllifolia, L. 
glanduliiera, EdCfdw. .. 

Stracheyl, FJgew. ... 
liolostcoides, Edyew. ., 

2 

3 

3 

10 

13 

... 

H. 

II. 

H. 

H. 

H. 

H. 

H. 

2" 

3" 

i" 

1" 

1 " 

2 " 

Wh. 

Wii. 

Wh. 

Wh. 

Wh. 

Wh. 

... 

June 

A,u.,n8t .. 

Ditto .. 
Ditto .. 
nitto ... 
Ditto .. 

September, 

Jclara 

I’indarijKarnali 

river. 

Balani 

Iluicliha Pana .. 
Jelam. Milam . 
li a, r j i k li n g, 
C ii 0 r h 0 t i 
Paws. 

KakaB-Tal 

8. Saglna- 







prDcumbens, E 

Tar. pentumera 

2 

ff. 

1"—1^' 


June 

Jelam, vSingjari, 

9- Thylacosper- 
mum 







rupifragum, Schrenk., 

... 

H. 

irf, _2" 

Wh. 

July 

Cuge 

10- SpergTiIa 

pentandra, L. 

... 

H. 

1 

4'^- 6" 

Wh. 

... 

Bhiibar ... 

11. Brymaria* 






i 

cor data, ^ il Id. 

... 

H. cr. 

6^' 

... 

S'’ebruary. 

Kota Dun 

12 Polycarp^a. 

corymbosa, Lam. 


H. 


Wh. 

July 

Almora 

SIV=^.—POliTULA- 
CB.'E. 







1. Portulaca- 







oleracea, Z-. 

... 

H. 

6" 

Y. 

July 

Do. 
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Plants —(continued). 


o 

’o 

a> 

o 

■§ 

•Aid 

OS 

Himd- 

Itiija. 

1 


o 

O 

*-2 

§ 

.5 

1 i 

tl 

5s3 

B 

s. 

A 

Tibet. 

Eentarks. 

■ 

Open 

9,000 


D. 


=:A!nir}e Ri yld in Herb. S. and 

Do. 

10—15,500 

K. 

D. 

T. 

W. 

pop 

12,000 

15—16,500 

9—11,500 

R. 

... 

D. 

T. 


Do. 

14—16^500 

R. 

D. 

... 








Do. 

15,000 


... 

... 

=:Gtf!>sophila No. Sin Herb. S. & 






W. 

Do. 

9—10,000 

i 

R. 

D. 



Do. 

i 

! 

' 15—16,500 


1 

T. 


Do. 

; 1—2,000 

R. 

j 

i 

t 


Ky water 

i 2,000 1 

1 

R. 

... 



In fields 

I 5,500 

1 

R. 

... 

... 

i 

i 

i 

i 

Do. 

5,500 

R. 

... j 

1 

... 

1 

i 
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HIMALAYA!^ DTSTRU-^'S 


List of Kumaorh 


jSfanie. 

Herbarium number 

(Stracliey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

o 

XV.—TAMAKtSCI- 
NEiE. 

1. Tamarisc. 

dioica, Roxb. 


Sh, 




Kosi and Canges 

2- Hyricaria- 

elegans, Royle. 

1 

Sh. 

6' 

Wli. Pk. 

June ,, 

rivers. 

NitJ, Satlaj 

germanica, Desr). 

2 

Sh, 

3^ 

Wh. Pk. 

June 

riv(‘r in (TUgd. 
Pindari, Milam, 

XV**'.—HITPERICI- 

1- Hypericum- 

cernuum, Roxb. 

6 

Sh. 

4'—G' 

Y. 

Etbrnary, 

TiBuiu. 

Alinora, &;c. 

cordifoliu ■ , (. hois. ... 

5 

Sh. 

3' 

Y. 

.\UgURt 

Ua'mari 

patulum, Thunb 

4 

Sh. 

4' 

Y. 

July 

.■\lmora,, tk^o. 

perforatum, L 

7 

Sh. 

G" 

Y. 

July 

Naiui Tal ^ 

elodeoides, Chois. .. 


Sh. 

1'—4' 

Y. 

July 

.Jageaar, Kalam, 

nepalense, Chois. 

3 

Sh. 

1' 

Y. 

July 

Alniora, 

ivahimuiuli 

japouicum, Thunb 

8 

Sh. 

G" 

Y. 

July 

Alniora, &;c. .. 

XVI.—TERXSTRiE- 
MIACEAE. 

1. Eurya. 
acuminata, D. C. .. 


Tr. 

25' 

Wh. 

March .. 

Naini Tal, &c, 

2. Aetinidia. 

callosa, LindL 


S. sc. 

A30'—40' 

Wh. 

May 

Outer hills, 

3. Saurauja 

nepalensis, D C. 


Tr. 

10' 

Pk. 

November, 

Kapkot. 

Outer hills, &c., 

XVII —DIPTEEO- 
CARPEiE. 

1- Shorea. 

robusta, Gartn. 


Tr. 

G0'-80' 


April .M 

Outer hills ... 
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Flantf —(continued). 


’o 

ac 

*0 

!K 

-2 

?g 

2 

5 

Elevation in feet abov 
the sea. 

Himd- 

Inya. 

K ' « 

1 

River b^ds ... 

1 

1—1,500 j 

i 

1 

R. i 

i 


Open rlrer beds 

11—13,500 i 


H. 

Bo. 

11—15,000 

R. 

D. 

Bo. 

3—0,000 ' 

R. 


Do. 

4,500 i 

R. 

.** 

Bo. ... 

S—6.000 i 

R. 


Bi). 

6,000 1 

R. 


Bo. 

5—11,000 ' 

R. 


Banks 

8,700 1 

R. 


Open 

4—6,000 I 

R. 

... 

Woods 

3—8,000 

R. 

... 

Forest 

2—3,500 

R. 

i 

Forest 

3—5,000 

R. 


Forest 

1- 2,000 

B. 

... 


Remark 8. 


T. 

T. 


I = Tatica Tol/mta^ in Herb. S. and W". 
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hima'layax insmiCTS 


of Kumaon 


Name. 

Herbarium number 

(Strachey and Win¬ 
terbottom). 

o 

5b 

o 

4*3 

w 

Height of plant. 

■ 

Colour of flower. 

Time of flower. 

K 

XVIII.—MALVA- 
C%M. 

1. Malva. 








2 

H. 

1'- - 6' 

Tr. 

Auguflt ... 

Piti river 

silvestris, L. 

1 

H. 

V-2' 

U. 

February, 

Kota 

2. Sida. 







humilis, 

2 

3 

H. 

3' 

Or. 

March ... 

Outer hills ... 

rhombifolia, L. 

Sh. 


Y. 

... Alti ora 

cordifolia, L. 

1 

3' 

... 

Aim ora, Bage- 
sar. 

3. Abutilon. 







polyandruni, Schlecht. 

2 

Sh. 

2'—8' 

Y. Or. 

Angufifc ... 

Outer hills, 
Bagesar. 

in.licum, G. Don. .. 

1 

Sh. 

6'--8' 

Y. 

March 

Bhabar ... 

4. Urena. 







lobata, h. 

... 

Sh. 

4' 

Pk. 

August 

Outer hills, 
Bagesar. 

5. Hibiscus. 







radiatus, Willd. 

3 

H. 

6' 

Y. 

August ... 

[Below Almora, 

Solandra, V Herit. .. 

... 

1' 

... 

August ... 

[Hawalbagh ... 

j 

vit*foliuB, L. 

1 

Sh. 


Y. 

August ... 

Outer hills ... 

pungens, Roxh. 

... 

H. 

6' 

Y. 

August ... 

Almora, See. ... 

cancoUatus, Roxh. ... 

... 

H. 

3'—4' 

Y. 

August ... 

Almora, Sec. ... 

6. Thespesia, 







Lampas, Dalz. ^ Gibs, 

... 

Sh. 

4' 

«•« 

August .. 

Bhabar ... 

7- Kydia. 







calycina, Roxh. 


Tr. 

20' 



Bfigesar, outer 

1 hills. 



m 


OF THE XOETII-IVESTERN PROVfN’CES, 

Fill fits —(continued). 


o 

"o 

Ui 

0 

.2 

3 

iD 

O 

sS 

Zi 

44 

5 B 

g J 

1 Hirnd- 
i iaya. 

\ 

,s ^ 

1 Tibet. 

Remarks. 

Open *». 

7,500 

K. 

; 



IDo. 

2—2,000 

, 

ii. 

i 

' 


Do. 

4,000 

K. 




Bo. 

5,000 

B. 

... 



Do. 

3—5,hOO 

B. i 


... 


BO. .. 

o 

o 

' 

R. 

I 



Bo. .. 1 

1,000 

R. 

! 



I 

Do. ...| 

! 

1—3,000 

E. 


... 


I 

Do. 

4,000 

! 

R. 




Do, 

4,000 

K. 


... 

^Lagimea lohata in Herb. S. and 




i 

i 

1 

W. 


4,000 

R. 

1 

.. i 


Do. 

4—0,000 

B. 

i 

.*» 

ss Adelnwschus Ho. 3 in Herb. S. 






and W. 

3)o„ 

S—5,000 

B. 

! 


=:AIiel7nik<e?>U€ Ho. 2 in Herb, S. 


1 

1 


i 

1 

I 

and W. 

Poresfc 

1—2,000 

R. 

1 

1 

i 

1 

1 

1 s=s ffibucus Ho. 4 in Herb. S. and 






W. 

Do, 

i 

2—3,000 

!“■ 


i 

i 
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iiimXlaya'n^ districts 


List of K'limaon 



It 

CU p 








o 

u 

fcC 



bi) 

p 


Name. 

S'^ 

03 ^ 

sti 

1 

*04 

o 

q=l 

*o 

o 

o 

trt 




"o 

-p 

12 

S 

'o 





hD 

*a3 

o 

a 

e 

S 


w 

d 

p:^ 

o 

o 


XIX.—STEECir- 







LIACEJE, 







1. Sterculia. 

. 






villosa, Roxh. 

1 

Tr. 

20'—30' 

... 

March 

Outer hills ... 

fulgensj Wall. ».• 


Tr. 

30'—40' 

•* 

March ... 

Bhabar, outer 
lulls. 

• 2. Helieteres. 




1 



Isora, Wall. 


Sh. 

5'—6' 

... 1 

January .. 

Bluibar ... 

3- Pterospermum. 

acerifoliiim, Willd. 

1 

Tr. 

30' 


March .. 

Hardwar 

lanceaelolium, Hoxb., 

2 

Tr. 


... 

... 

Bhnbar 

SX.—TILlACEiE. 







1. Grewia- 







oppositifolia, Eoxl. ... 

4 

Tr. 

40' 

Bufe 

May 

BhimTal below, 

asiatica, L. 

2 

... 

... 


... 


vai. xevtita 

5 

Tr. 

20'-80' 

Bud 

May 

Kota, Bagesar, 

laevigata^ VaJil. 

1 

Sh. 

15' 

... 

... 

Outer hills .. 

2. Triumfetta. 







pilosa, Roth. 

2, 3 

S. sc. 

4'—6' 

... 

August ... 

Kota, Almora 






Bagesar. 

rhomboidca, Jacg[, 

1 

Sh. 

1'—li' 

... 

August 

Hawaibiigh .. 

3. €orciiorus. 







olitorius, L. 

1 

H. 

2' 

Y. 

August. ... 

Ilawalhiigh .. 

acutangnlaris, Lam.... 

. 2 

II. 

1'—2' 

Y. 

August ... 

Hawalbagh .« 

XXI.—LINE^. 







1- Limim. 







nsitatissimiim, L. 

. 2 

H. 

2' 

Bl. 

January ... 

, Cultivated 

2. Eeinwardtia. 




1 



trigyna^ Planch. 

. 

Sh. 

2'—5' 

Y. 

January .. 

, Outer hills . 
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Phi fils —(continued). 


6 

sig 

*o 

m 

t£ 

S 

"1 

o 

> 

o 

Kj 

"S 

.3 

i 5^ 

■5 ® 

s: c? 

> ^ 

JBimd- 

1 

Remarka. 


. 

s 

Forest 


4,500 

K. 






2,500 

ll. 


... 

vsFifmmna colorata in Herb. S. 







and W. 

Do. 

... 

1—2,000 

R. 


... 


Bo. 


1,000 

R. 




Do. 


1,000 

R. 




Bo. 


! Oj'jOO 

ll. 1 


! 

... 


Da. 

... 

£ — 3,500 

£ i 


... 


Woods 

... 

2-3,500 1 

1 i 

; 1 

B. ; 

-! 

j 


Open 

... 

1 

2,5—5,000 ^ 

i 

j 

i 

i 

i 


Do. 

... 

4,000 

ll. 

1 1 

! ' 

I 1 


Bo. 


4,000 ; 

^ R. ^ 




Do. 

j 

4,000 ; 

R. 

! 

*** 

i ... 

i 

1 


Fields 


1—3,000 

i 

E. 

... 

j 


Open 


1—7,000 

E. 


i 
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H1M.<.LAYAN BTSTRICTS 


Nam. 


szii.-malphxghi- 

AO&JE. 

1. Hiptage. 

Madablota, GcertJi. ... 

2- Aspidopteris. ' 

WalUchii, Book./. ... 
Sp. 

XXni.~~GF.EANIA- 

ClvM. 

1. Biebersteinia. 
emodi, Jaub. Spach. 

2. G-eranhim. 

pratense, L, ... j 

collinuiii, M. Bieb, ’’.,, 

WallicliiarLum, Sweet, 
Grevilleamim, \fall ,... 
nepalense, Sweet 
TOtnndiioUani, L. ... 
Eobertianum, L. 
lucidum, X 
ocellatum, Camh, 

3. Oxalis. 
corniculata. L. 
Acetosella, X. 

4 . BiopIiytTim. 

EGnsitiviini, DC. 


List of Kiimaon 


2 3 

« S 3 

3'S’ o 

O) 'v..' 

K 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 


S.sc. 

10'—15' 


March ... 

Outer hills ... 

1 

S. sc. 

10'—15' 


August ... 

Gaiigo’i 

. 2 

S. sc. 

10' 

... 

Marcii ... 

Alniora 


H. 

6" 9" 

r. 

' 

July 

Oliirchuu, &c. 

9, 10 

H. 

1' 

Pr. 

June, Sep¬ 
tember. 

Kii1hara,Laptelj 

Sakh. 

1 

H. 

4"—8" 

Pk. 

July 

Malari, Niti ... 

5 

H. 

2' 

Pr. 

July 

Naini Tal, &c., 

6 

H. 

3' 

Bl. 

August ... 

Ealam,Kulliara, 

7 

H. 

9" 

Pk. 

March’ ... 

Almoi’a 

4 

H. 

3" 

Pk. 

Pebruary, 

Oaugc'B valley. 

3 

H. 

1'—2' 

Pk. 

September, 

Pandukesar .. 

2 

H. 

9"—12" 

Pk. 

March ... 

Nairii Tal 

8 

H. 

1' 

Cr. 

March ... 

Outer hills .. 

1 

H. 

6" 

y. 

All the 

year. 

Coni moil 

2 

H. 

4" 

Wh. 

March ... 

Dwali 


H. 

4" 

... 


Kota Dun 

1 
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Pldfiis —(con till lied). 


d 

*o 

m 

o 

« 

c 

d 

i I 

•§ 1 

? i 

,B ! 

C 3 i 

■'t ? ; 

P ^ 

Flimii- 

luya, 

— 

c' i ^ 

S ! ^ 

1 

1 

) 

j 

j Remarks. 

1 

*5 : 

Forest 

i 

I 

1—3,000 

R. 



Open 1 

4,000 

R. 


1 

Do. 

4,000 

K. 

... 

... 1 

j 

Open 

o 

o 

... 

... 

T. 

Do. 

10,500—14,i:H}0 

K. 


T. 

Do. 

10,300 


D. 



— IH,000 



... ; 

Do. 

7— ll>,000 

E. 

... 

... ' 

Do. . .. i 

I D'*ou 

H. i 

... 


Do. 

4—0,0u0 

K. 1 ... 


I '0. ... ' 

2,'>!00 

E. i .... 


Woods 

0,500 

K. ! ... 

... 1 

Do. 

6,500 

R. i ... 


Shade 

1,5—1,000 

R. 1 


Open 

o 

o 

©, 

tT 

1 

R. 


i 

Forest 

7—9,000 

R. 


i 

Shade 

1,500 

R. 
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hima'layak districts 


List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottoni). 

Habit of growth. 

Height of plaut. ^ 

Colour of flower. 

Time of flowering. 

Locality. 

6. Impatiens. 







Balsamida, L, 

20 

H. 

1'—2' 

Pk. 

August ... 

Jsigcsar 

Thomsoui, Hook. /*. 

6,7, & 8, 

H. 

U"—io" 

Pk. y. 

August .. 

Milam ,(.1 othing, 
Mai am, Niti. 

sulcata, WiilL 

17 

H. 

Q' 

Pr. 

August ... 

Hal am, Kiila- 
mundi. 

scabrida, D C. ... 

9, 10 

H. 

2'^—3' 

Y. 

August ... 

Chi ring, Naini 
Tal. 

bicormita, Wall. 

4 

H. 

1' .3' 

Li. 

August 

Kaliiuuudi 

amphorata, Edyew. ... 

11, 13, & 
16. 

H. 

1—4' 

Li., l>k., 
JL’r. 

August ... 

Mohargari,<Iori 
Valley Naini 
Till, &c. 

racemosa, DC. 
laxifiora, Edyeiv. ... 

1 

H. 

l'~2' 

Y. 

AllgUFt ... 

Jagesar 

2, 3,& 19 

H. 

2' 

y. 

August 

Naini Tail,Jage¬ 
sar, liiiisar. 

glauca, H.f. ^ T, ... 

XXIV.—RUTA- 

U 

H. 

4' 


August .. 

Dwaii 

QEJE. 

1- Bsenninghaiise- 
nia. 







albidora, Reich. 

2. Zanthoxylum. 

... 

11. 

2'—3' 

Wh. 

June 

Naini Tal 

alatum, Roxb. 

2, 3 

Sh. 

10' 

... 

March ... 

Karim, Jalat> 
Bhim Tal. 

acaiithopodium, DT’., 

4 

Sh. 

10' 

Y. G. 

March ... 

Almora, &c. ... 

oxyphyiium, Edgew..,, 


S. sc. 

10'—20' 

Pk. 

May 

Kathi, Dwaii, 
&c. 

3- Toddalia. 







aculeata, Pers. 

1,2 

S. T. 

20'—25' 

G. Y. 

February, 

Bagesar, Bha- 
bar. 

4. Skimmia. ' 







Raureola, Hook. f. ... 

5- Glycosmis. 

>■* 

Sh. 

2'—3' 

Y. 

May 

Naini Tal, &c., 

peutaphylla, Correa ... 

... 

Sh. 

4' 

... 

February, 

jl^ota 
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jP hints —(caiitiiiiiHl). 


Conditions of soil, &c. 

a> 

o 

■i 

■V3 

a 

a 

g cs 
.2 i 
tf 

> « 
a +jt 

JFfJmd’ 

laya. 

Tibet. 

Remarks. 

S 

P 

Open 

4—5,000 

R. 




Do. 

11,5—12,500 


D. 

... 


Do. 

8,5—12,000 


D. 

... 


Shaaj woods... 

5—7,500 

R. 

... 

... 


Do. 

7,000 

R. 


.. 


Do. 

4,5—9,500 

R. 


... 


Shade 

5,-9,000 

R. 




Shade 

6,-7,500 

K. 


- 

■* 

Shady woods... 

9,500 

R. 




Woods 

4—7,000 1 

1 

1 

R. 

... 

... 

=sRuia alhiJioTa in Herb. S.andW. 

Open 

1 

4—7,000 1 

R. 


.«« 


Do. 

t«a 

R. 

1 i 

... 


Forest 

1 

7—8,500 

R. 

s ... ^ 

1 

■ 


f 

i 

Woods 

i 

1,5,-3,000 

R. 

... 

... 


Forest 

7,-9,500 

R. 

• •• 


« Limonia Laureola in Her!), S. and 






W. 

Do. 

2,000 

R. 

... 

... 
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HJMA'I.AYAN P1 STIIIC'TS 


Li'^l of Kvinaon 

.. — -—^— ~ —— -— ^ —— 

• 

Kaine. 

*-< L 

cu p! 

P 

cH ^ 

i 

.III 

i 

£ 1 

.cj 

.4J 

is 

o 

hC 

o 

43 

a 

a 

% 

SH 

o 

43 

)H 

a> 

o 

«H ‘ 

bD 

.s 

OJ 

o 

05 

SH 

o 



iB 

ci 

w 

'S 

w. 

O 

a 

3 

B 

I 

>3 

6. Miirraya. 

exotica, L 

Koenigii, Spreng. 

... 

Sh. 

T. 

10'—I-V 
20' 

Wh. ’ 

•" 1 

^arch ... 
March ... 

)utcr hills .. 
Bhabar 

7. Citrus. 







medica, X. 

],2 

Sh. 

10' 

Wh. 

May 

Ibigefiar, outer 
hills. 

8. ^gle. 

Matmelos, Correa 


T. 

20' 

... 

*•« 

Jhiubar 

XXV.—SIMAHU- 







1. Picrasma. 







quassia idea, Beun, ... 


T. 

20' 


... 

BauilkeBar 

2;xVX.—BUKSEll A 
CB/K. ' 


1 





1- G-aruga. 







pinnata, Hoxb, 


T. 

40' 

... 

Ec.briiary, 

Bhabar 

xxvii-— melia- 







1. Melia. 







Azadirachtia, L, 

. 

T. 

16'~20' 

1 

Li. 

March 

. Almora, &c. ... 

2. Cedrela. 



1 

1 




Teena, Boxb. 

rar, serrata „ 

1 

2 

T. 

T. 

30'«-60' 
20'—40' 

' Wh. 

' Ek. 

t March .. 
Juxre 

. Kota J3uu, &c. 
. Bandari'd c y 1, 
&c. 

XSVIIL-OLACI- 

NEaE. 







1. Olax. 







Bana, Wall* • 

»•» 

Sh. 

9"—12" 

... 

July 

Damns ... 
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P/cl —(continued). 


6 

1 

* 

1 ■ 
O 

{Lt 

}> 

O 

a 

C 

C CJ 
•S * 

o +» 

Himd- 
lay a, 

J • 

.2 x1 

S M 1 

Tibet. 

Remarks. 

Open 

2—1,500 

B.; 

! 

s 


== Berger <1 Kmthju in Herb. S. and 

w. 

E'ortst ... 

! 

3-2,000 

B. 1 

... 

... 

Woods 

2"““3 j 000 

E. ; 

1 

; 

? 

... 


Forest 

1—2,000 

! 

R. 




Open 

6,5-8,000 

R. 

... 

... 


Forest 

1,0;-0 

R. 

i 

' 

... 


i 

i 

Gardens 

1—5,000 

r 

1 

! 

R. 

1 

1 I 

1 : 
1 i 

1 

i 

i 

i 

i 

i 

Forest 

1 - S ,500 . 

1 R. 

1 


'( 

i 

Bo. 

6—7,300 

B. 

1 


i 

1 

Open 

4,500 

jR. 

i 

... 

i 

1 

j 

i 


56 
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HTMA'LAVAN BISTRICTS 


List of Kumaon 


Name. 

Herbarium number 
(Stracliey and Win- 
terbottom). 

Habit of growth. | 

Height of plant. 

Colour of flower. 

Time of flowering. 

& 

1 

XXIX.-~ILICI- 

NEiE. 

1. Ilex* 

dipyrena, WaH. 

3 

T. 

0,0'—40^ 

W. 

Ai^ril 

N a i n i T a 1 , 

odorata, Ham ... 

2 

T. 

40' 

w. . 

Mji.y 

outer lulls. 
Do. 

excelsa, Wall. 

1 

T. 

26" 

w. 

M:ay 

Biusar 

XSS.-CELAS- 

TOINE.^E. 

1. Euonymns. 

tingens, Wall. . 

6, 7 

Tr. 

20'-—SO' 


April,M.uy, 

Naini Tal, Bin- 

iimbriatus, Wall 

4,6 

T.orS. 

10'-30' 


May 

sar, Madhari 
Taws. 

Dv/ali, N 1 t i 

echinaitis, Wall. 

3 

S.RC. 

20' 


May 

Dugii, l^c! 
I)waii/&c. 

peiHiulus, Wall ^ ... 

2 

T. 

30*^—40'' 


March 

1 5agar, &c. ... 

Hamiltonianua, If all. 

1 

Sh. 

J2' 



Almora 

2. Oelastrus. 

paniculata, WUld. 

2 

Sh. 

30' 

16' 



Bhim Tal 

3. Gymnosporia- 
ruta, Wall. 

1,4 

&h. 

4'-12' 

W. 0. 

M arch, 

:''.arju Valley, 

Eoyleana, Wall. 

3 

Sh. 

12' 


May, 

Bagesar. 

Blum Tal 

4. ElseodeEdron- 

glaucum, Pers. 


T. 

20'—30' 


May 

Outer hills, 

NXXI.- EHAMNEuE 

1. Ventilago. 
calyculataj Tulasfie ... 


S. sc. 

20'—30' 


March ... 

Blu'm T6,l. 

Bhabar 

2- Zizypluis. 
CEncpl i a_. Mill, 

2 

T. 




Bikikhes 

TVLgo&iXfLam. 

1 

T. 

16' 

... 

March ... 

Kota Dun 
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OF THE XOBTH-WESTEJ^X PROTTyOES. 
i '■ I a n ts — (coiiti n net!). 


6 

*o 

m 

o 

a 

C 

.s 

*53 

1 

1 ^ 

- 

! 9 

\ *£;J 

•S 

I o g 

30 

i 

Hlrnd- j 
iaifa, , i 

i 

i Ecmarks. 

1 

1 i 

i « ! 

B ' ik ^ ' 

5S j ^ p, : 

j p H : 

Forest 

1 

1 

5—9,000 

i 

i 

! 

: li. 

^ 1 

; i 

; 1 

: i 

... : ... 1 

Do. 

3-4,WO { 

i R. 

... ' ... j 

Do. 

4—7,000 

1 

i 

R. 

...:..., 

1 

i 1 

Forest 

1 

.. 5,5—10,000 ! 

R. 

} > 

i ! 

... ^ ... i 

i 1 

Do. . 

8—11,000 

R. 

! i 

... j ... 1 

Do.. 

7—8,000 ; 

R. 


Do. 

O—7,000 

R. 


Open 

5,000 ■ 

1 

R. 

... , ... 1 

Do. 

,/ 4.— 5,000 : 

R. 

i j 

... ; 1 

Forest 

3,000 1 

E. 

= 1 

; ... i 

Open 

..i 4—5,000 I 

i I 

R. 

i 1 

Forest .. 

! i 

i 2 — 4,500 i 

1 i 

R. 

i 

1 i 

' s 

... , ... 1 

' ! 

Forest 

i’ 

..1 1—2,000 

j 

{ 

E. j 

1 

1 

i 

1 

I 

Do. 

j 

.. ' 1—2,000 

R. 

... 1... 

Do. 

2,000 

E. 

... ; ... 



IIIMXlAYAX DlSTUlCTji 

List of Kuoiaon 


44 4i 











A 

■s 


bb 

•S 




& 

1 

0 

0} 

tc 


Name. 

a 

M 

tiD 

P4 

«W 

w 

0 

tp) 



•5^0 

*0 


0 

*0 



-£ 0 } s 

3 


0 

a 

! 1 


OJ ^.-.^43 

w 

Qti 

w 

a> 

w 

a 



3 . Berchemia. 

floribuxida, Wall. 


S. sc. 

16' 



Almora 

4 . Ehamnus. 





1 


persicuB, Boiss. 
dahuricus, VoU. 


Sh. 

3' 


.Tunc 

Niti, Milam ... 

1 

Bh. 

16' 

G. if. 

April 

JNaini Tal, B;i- 
gc'sar. 

l^aiui Tal, Bui" 
Bar, Madhari 

purpnieus, Edgew. ... 

4,6 

1’. 

20'—30' 

... 

M arch, 
April, 






IhlBH. 

triqueter, Wall. 


T. 

16' 

... 

August ... 

Outer hills, Al- 






mora. 

procumbens, Edgew. 

3 

Sh. 

4' 


May 

Naini Tal, Jag- 
thaiui. 

5 . Hovenia. 







dulcis, Tknnb. 


1. 

40' 

Y. G. 

June 

Bagesar ,t. 

6. Sageretia. 







oppositifolia, Brongn., 

... 

Sb. 

10'—12' 


August 

Almora ... 

7 G-ouaaia. 







leptostacbiya, DC. ... 

2 

S. sc. 

20' 



Bhabar 

8 Helinus. 







lanceolatus, Brand, 

... 

S. BC. 

10' —12' 


February, 

Kota Bull, &c., 

XXXII-—AMPELI- 







DEiE. 







1. Vitis. 







pallida, W and A. ... 


S. sc. 

... 




lanata, Roxb. 

2,3,6&6 

S. sc. 

6'—20' 


May, June, 

Naini Tal, Al- 






mora, («agar, 
NamikjKrithi, 








Bewali-khal. 

parvifolia, Roxb 

1 

S. sc. 

10'—16' 


April 

Pyura, Almora, 

himalayana, Brand,,,, 

divaricata, Wall, 

9 

S. sc. 

20' 

... 

May 

Madhari Pass, 
Bhakri-hinaik. 

8 

S. sc. 

10' 


June 

Naini Tal, out¬ 







er hills. 

capriolata, Don. 

... 

S. sc. 

20' 

... 

May 

Naini Tal, Ka- 






thi. 

lanceolaria, Roxb. ... 


S sc. 

20'—30' 

... 

March *•« 

Kota Dun, &c., 
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FhmU —(continued). 



1 o 





o 

i j 

Hirnd- 




1 « 

laya. 




; 






o 





o 

fl 




Rea. arks. 

d 

.2 

‘ fl ^ 

O 









43 


§ 

O +3 

*S 

6 

a» 

d3 


o 



Q 



Open 

4,500 

R. 

... 

... 


1)0. 

Forest 

11,500 

3—6,500 

R. 

D. 

... 

— Cenmthus No. 2 in Herb. S. & 





W. 

Do. »M 

7—8,000 

R. 

... 

... 


Open 

5,500 

R. 



= Ceanothus No. 1 in Herb. S. & 
W. 

Do. 

6 7,000 

R. 

... 

... 


Forest 

3—6,000 

R. 

... 

... 


Open • • •: 

1 

2—5,000 

R. 

... 

... 


Forest ...| 

1-2,000 

R. 

... 

... 


1 

Q 

2^3,000 

R. 


i 

i 

=s Gouania No. 1 in Herb. S. & W- 

... 



1 


= Cissus No. i in Herb. S. & W. 

"Woods or open, 

4,5'—7,000 

r! 


... 


Open 

4—6,000 

R. 



zsAmpelopsis No. 1 in Herb. S. & 

F orest 

7—8,000 

R. 

• •• 

•at 





W. 

Open 

3—7,000 

R. 

»*« 

, ... 


Forest 

6—7,500 

R. 


... 

= Ampelopsh No. 2 in Herb. S. & 




W. 

Do. 

3,000 

R. 

... 


= Cissus No. 2 in Herb. S. & W. 




HIM, K LA YAK I)ISTIIICTS 
List of Kumaon 


V 0 






p 




bi 




1 

(D 

.S 

0) 


CS ^ o 

O 

f-t 

ft 


o 


C n o 

I-! -tJ 

ba 


»W 

cp5 


Herbarii 

(Strac 

terbot 

O 

w 

O 

.'I 

w 

o 

lu 

.2 

"o 

O 

N-( 

O 

g 

*EH 

Locality, 


2. Leea. 

aspera, Wall. ... 

XXXIIL—SAPIN- 
HACEit]. 

1. Cardiospermum 

Halicacabu i', L. 

2 -ffiscTilus. 

indica, Colehr. 


Sh. 4''—6' ... June 


H. sc. 10' 


T. 40'—81' Pk. Y. May 


, Almora, &c. 


jBagoaar 


.iDwtili, &c. M. 


3. Schleichera. 

trijuga, Willd. 

4* Sapindus. 

Mukoxossi. Goerin. ... 

6- Acer. 

oblongiim, Wall. ... 
laevigatum. Wall. 
caesium, VV<j/Z. ... 
villosum, Wall. 

caudatum, Wall. 
pictum, 2'hunh. 

6. Staphylea. 
Emodi, Wall. 
XXXIV.—SABIA- 

1- Sabia. 

campannlata, Wall. 
purpurea, M.f. and T,, 

paniculata, Edgew, 


Sh. T. 20' 


S. sc. 10'—3 6' 
Sh. 10' 

S. sc. 30'—40' 


Gr. April 
( r. April 
Gr. March 
Gr. March 

Gr. March 
Gr. Maicli 


Wh. May 


Pr. March 

... May 


Bagcsar 


. Naini Tal, &c.., 
. Gagar, &c. 

I Dwali 

, Madhari Pass; 
&c. 

Ditto 

, Naini Tal ... 


. G%ar, EinsarJ 


Gagar, N^mik, 

, Sarju valley, 
Bivgesar. 

. Outer hills ... 
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Flauis — (continued I 


d 

g 

a> 

O t 

■§ ; 

"S i 

as 

Bimd- 

lay&. 

1 


o 

§ 

o 

c 

o 

O 

.s 

s* 

J g 

'3 

w , 


i ! 

.'2 i 

^ i 

Remarks. 

Open 

4—5,000 

1 

K. i 

i 

i 

1 

i 

i 

1 

i 


Forest 

S,000 

E. 

. 

i 

i 

... j 

1 


Do. 

6—9,000 

R. 

... 

1 

== Pavia indica and Engefknrdtia 
Ko. 2 in Herb. S.& \V. 

Bo. 

1,500 

K. 


1 i 


Do. 

3,000 

U. 


1 


Do. 

4_7,000 

R. 




Do. 

6—7,000 

K. 




Do. 

8,500 

E. 


... 


Do. 

7—5,900 ! 

K. 


i 


Do. 

7,5—11,000 

i E. 

1 

i 


Do, 

6-8,500 

K. 



'[ 

Do. 

7—8,000 

1 E. 

I 


s 

I 

i 

i 

Do. 

6—8,000 

E. 


i 

! 

Do. 

3,000 

E. 


... 


Do. 

.j 1—2,000 

1 E. 

... 

! 
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HIIIA'LATAN DISTRICTS 


List of Kumaon 


Hame. 

Herbarium number 

(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

o 

+3 

% 

'£ 

Colour of flower. 

Time of flowering. 

Locality, 

2. Meliosma 

dilleniffifolia Wall. .. 

2 

T 

40^ 

Wh. . 

June 

Naniik, &c. 

pungeas, H all, .. 

1 

T. 

40^ 

Wh. . 

May 

Kapkot, Binsar, 

XXXV*—AK AGAR 
DIACE iE. 

1- Ehns. 

Cotinus. L. 

2 

Sh. 

10' 

Pk. 

April 

Gagar, Alniora, 

parviflora, lioxh. 

] 

T. 

20' 

... 

June 

Aliuora, &c. 

semiaSata, Murray ... 

4 

T. 

16' 

... 

Almora, &c. ... 
Bagcmr 

succedanea, L, 

3 

T. 

20' 


March .. 

% Pistacia. 

integerrima, Suwarit 


T. 

o 

r 

o 


May 

Thakaio, Kosi 
River. 

Bhabar, plaiiiR, 

3- Mangifera. 

indica, A. 


Tr. 

40' 

y. 

April 

4- Bacliaiiaiiia. 

Xatifolia, Roxh. 

< 

Tr. 

30' 

Wh. 

March ... 

Almora, &c. 

Outer hill s ... 

5. Odina. 

Wodier, Roxb. 


Tr. 

30' 

Wh, 

March 

Bhabar 

6- Semecarptis. 

Anaeardium, L.f. .. 


Tr. 

30'—40' 


January ... 

Outer hills ... 

7- Spondias. 

mangifera, .. 


Tr. 




Bhabar 

XXXVI.—CORIA- 
BIEiE. 

1* Coriaria. 

Bepalensis, Wall. „ 


Sh. 

10'—12 

' 

February, 

( 

jCommon 
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Plants— (eon tinned;. 


6 

Ct 




■ > 
o 

IJimd- 





im/a. 



*o 

43 

CD 










o 

.S 




Reo'arks. 

c 






5 

6 

a 

.2 

G 

Tibet 


Do. 

7,5—9,000 

R. 




Do. 

3,5-7,500 

R. 




Do. 

5—5,000 

B. 




Do. 

3—5,000 

R. 




Do. 

4—6,500 

li. 




Do 

3—3,500 

R. 




Do. 

2—5,000 

E. 

... 


= Hhiis iniegerrima in Herb. S.aad 

W. 

Cultirated 

I 1—2,500 

K. 




Forest 

1—2,000 

B. 


... 


Do. 

1,000 

E. 




Do. 

1—2,000 

E. 




Do. 

1—2,000 

R. 




Open 

2—7g000 

B. 

... 

... 



57 






450 


HIMALAYAN DTSTRIC'TS 


List of Kmnaon 



w d 







d 

.£3 


u 

© 

&b 

.s 


Name. 

H 3 

O 

M 

&J3 

1 

% 

eM 

o 

q:l 

© 

o 



.2 O 4a 

C d O 

tw 

O 

O 

o 




'£ ? 

1 

1 


© ' 

B 

t) 


K 

w 

w 

6 



SSXVII.--MOKIN- 







GIE^, 







1. Moringa. 







pterygospei^ffl^j Gaerin, 

... 

T. 

40' 

Fk. 

March .,. 

Bliabar 

XXXVIII.-LEGU- 







MINOS^. 







j Piptanthus. 

nepalensis, XJ. 

... 

Sh. 

10' 

y. 

May 

tCathi Pass ... 

2. Tkermopsis. 







barbata. Hoyle. 

1 

H. 

2' 

Y. ?. 

July 

Milam, Ralam, 

inflat a, Cam i!>. 

2 

H. 

6"- 9" 

Y. 

July 

Baj-hoti 

3- Argyrolobium. 







flaccidnm, Jatib. ^ 

1 

! Sh. 

1' 

B. 

July ... 

Naini TM 

Spach. 

rossnm, Jaub. Spach. 

2 

Sh. 

1' 

R. 

July 

[kuI (i pathara, 






&c. 

4- Crotalaria. 







prostrata, Eoxb. 

9 

H. 

6" 

y. ? 

July 

Almora 

immifcLBa, C^rah. 

11 

H, 

6" 

Y. 


... 

alata, Bam. 

3 

H. 


Y. 

July" ... 

Almora 

mysorensis, Roih. 

4 

H. 

2 ' 

Y. ? 

Augusij ... 

Hiiwalbagh ... 

albida, Heyne 

7 

H. 

1 ' 

Y. 

April 

, Almora, &c. ... 

calycina. Sc hank ... 

6 

E. 

6"—-9" 

Bl.? 

August ... 

, Almora 

sessilifiora, L 

2 

H. 

li~2' 

Bl. 

July 

■ Almora 

sericea, Hetz. 

6 

H. 

3'—4' 

Y. 

February, 

Naini Tal, Ba- 

tetragona, Boxb. 
medicaginea, Lam. .. 

1 

H. 

6' 

Y. 

September 

gesar. 

, Sarju valley ... 

var. neglecta 

8 

H. 

2" 

y’ 

March .. 

. Kota Dun 

Incana, X. 

10 

H. 

2 ' 

Y. 

July 

.Almora 

5- ParoclietiiS’ 







communis. Ham. 

. 

H. cr, 

6" 

Bl. 

May 

, Chaur, E.^lam, 






&c. 





€F THE KOETH- WES TERN PROVINCES. 
Plants —(continued). 


451 





T 

— 


c5 

ea 

>■ 

o 

Hlnid- 




d 

+3 

Uija, 



*o 

a> 





tH 

o ; 

.2 




Remarks. 

ta 

P! 






P 






i 

II 

.2 

b; 

s 


o 

o 



« 1 


__— 

Forest 

1—2,500 ; 

i 

1 

! 

1 

u.; 

i 

1 

i 



Do. 

2,000 

R. i 




Open 

10—12,000 

R. 

D. 



Do. 

13—15,000 


D. 

T. 

i 

i 


Do. 

7—8,000 

K, 

... 

! ... 

! 


Do. 

2,5—6,500 

R. 

i 

i * 


Open 

3—4,500 

V 

R. 

1 

i 

i 


Do. 

3—5,500 

R. 

•c. 

... 


Do. 

4,000 

R. 

... 

.. 


Do. 

4—6,500 

R. 

... 

■ .. 


Do. 

5,500 

K. 

i... 

... 


Do. 

5—8,000 

R. 


... 


Do. 

3-5,000 

R. 

i 

1 

... 


Do. 

3,500 

R. 

1 

i 

... 


Do. *•* 

2,000 

r’. 


... 


Gardens 

6,500 

R. 

i 

... 


Open 

6—12,000 

1 

R. 

1 

1 

... 
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himXlatan dtptktcts 


L'ist of luirnaon 


Name. 

1 

o c 

- 

-1-= 

Jh d o 
d ^ .o 

dj ^ ^ 

.d 

.1.3 

a 

o 

3 

rj 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

Locality. 

Trigonella. 







5'ffliiTJiT’“g'TS?ciim5 L.... 

1 

H. 




.41 in ora 

gracilis, idemk 

S 

H. 

3' 

Y. 

•Tnly 

N'aiu! IVil 

pitbcsccas, Edgsw^ ... 

6 

H. 


y. 

»l7jno 

'N.'.-iiil Tdl 

emoai, i^enih. 

1 

H. 

2' 

Y. 

July 

S'.ilia 

cornieiilata, 

2 

H. 

G"~9" 

Y. 

June 

IhHiirl, Niti ... 

Melilotiis, 







parvifiora, Desf, 

1 

H. 

ir 

Y. 

March ... 

Alisnora, &c. ... 

alba, Lam. 

2 

li. 

S' 

Wh. 

P\‘hri!ury, 

iJahlwdni 

Medicago. 







Iiipr.lina, L. 

I 

H. cr. 

3" 

Y. 

March ... 

;Oi;tfT hills ... 

deiiticiilara, IViUd. ... 

2 

H. 

9" 

Y. 

IMa/rch ... 

Ilhabar 

Lotus, 







corniciilatus, 

... 

H. 

S" 

Y. 

A n the 
year. 

Almora iSce. ... 

Iiidig’ofera. 







triloliata, L. 

2 

H. 

- 9" 

Tr. 

August ... 

A.lniora, Sarju 
Talley. 

tiTsnta, L. 

1 

H. 

12" 

Pr. 

duly 

Alsnora 

Gerardiana, V/ail. ... 






var. hcteraiitlm ... 

3 

sii. 


Pr. 

January ... 

Almora/BbiiBar, 

atropiirpurea, Ham. ... 

4 

Sh. 

8" 

Pr. 

June 

Gaugfdi, 

hebepetala, Benih. ... 

4h 

Sh. 

S' 

Pr. 

June 

Kathi 

piilcliella, Boxb. 

5 

Sh. 

S'—IO' 

Pk. 

February, 

Outer hills, Ba- 
, gesar, 

Dosna, Ham 

6 

Sh. 

2’’—.3' 

Pk. 

Juno 

Biriaar, &c. ... 

Milletia. 







aiirlcnlata, Tiaker 

Tsplirosia, j 

■' 

T. sc. 

30'~^4u' 



Bhabar 

canMdn, DC. 

I 

Sh. 

8'~10' 


lannary ' 

Kota Dun 

purpurea, / ers. 

2 

Sh. 

1'—2' 

Pk. i 

eJarch 

Do. 

SssleSilSd;. 







aeuleata, Pers. 

... { 

II. 

2' 

T. 

August; : 

Hawalbagh 
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P lards —(c 911 fi 11 n ed). 



cu 



6 


1 Himd- ; 




{ liu^a. 


‘o 



1 


m 

u 





o 

•S 




Remarks. 


C «3 






^ ao 






as j;; 





5 

'1. +a 

=s 


£, 


Q 



p 



Cultivated 

SjOOO 

R. 




0]Uill 

7,uuo 

E. 

... 

... 


Do. 

7.0U0 

li. 

. . 



WooJs 

,9,«00 

R. 


... 


Open 

9—11,500 

E. 

D. 

... 


Do. 

1—,5,.500 

R. 


... 1 


Do. 

L500 

K 




Do. 

4,000 

R. 


i 


Do. 

i 

3,000 

1 

B. 

... 

... j 


i 

Do. ...| 

C 

o 

R. 

... 

... 


Do. 

4,000 

E. 


... : 


Do. 

4—5,000 

R. 

... 

« i 


Do. 

4—7,000 

B. i 

... 

,, 


Do. 

4—6,000 

E. i 

... 



Do. 

7,000 

11. 

... 



Do. 

2—6,300 

K. 

... 



Woods 

5—8,500 

R. 


1 ... 


Forest 

1—3,500 

R. 

... 



Open 

2,000 

1 R. 




Do. ... 

2,000 

i R. 

i 




Fields 

4,000 


... 
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him/layak distbicts 


List of Ktimaon 


Name. 

Herbarium number 
(Stracliey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

Caiagana. 







pygmaea, /> C. 

1 

Sh. 

r—4' 

Y. 

July 

Guge plains .. 

G erard i ana, E .. • 

2 

Sh. 

3' 

Y. 

July 

Dhaiili river ... 

polyacaiitha, Ro^le ... 
crassicaulis, Benth, ... 

4 

Sh 

3"—4'' 


... 

? 

3 

Sh. 

Or. 

July 

Pindari,Milam, 

Astragalus. 







trichocarpus, Grab. ... 

1 

H. 

3' 

Pk. 

April 

Naiiii Tdl 

hosackioides, Beulh 

... 

H. 

1'—4' 

Y. Or. 

March .. 

Naini Tal 

strictus, Grah 

n 

H. 

4"—6" 

Bl. 

September, 

S belong 

nrelanostachys, Ben h„ 

12 

H. 

6" 


July 

Rajhoti 

incon?picmi8, Baker, 

10 

H. 

6" 

Bl. 

August 

R'ilam valley.. 

hin dlayanus, Klotzseh., 
leucocfcphalus, Grah. 

13 

H. 

6" 


August ... 

Milam 

- 

H. 

2" 

BL 

July 

Milam, Niti . 

chlorostachys, Lindl., 

5 

H. 

2'' 

Y. 

July 

Tola (Gori R.), 
Dwali. 

emodi, Stead, 

4 

H. 

2' 

..I 

July 

Gori river 

graveolens. Bam, 

2 

H. 

2'—3' 

Y. 

March ... 

Outer hills 

Web ianus, Grah. . 
po’yacanthus, 

7 

Sh. 

6"—8" 

Y. 

■luly 

Guge plains ... 

6 

Sh. 

ly 

Y. 

August . 

Dhaiili river . 

miilticeps, Wall. 

8 

Sh. 

3"—4" 

Y. 

vugust ... 

Alilam 

Oxytropis. 







lapponlca, Gavd 

7 

H. 

4" 6'" 

Pr. 

July 

Rajhoti 

Stracheyana, Eenth. . 

5 

H. 

2" 

Bl 

August ...iGuge plains 

tatarica, Jacquem. 

3,4 

H. 

2"—4" . 

Pr 

July - A u - 
gust. 

Rajhoti, Guge 
plains. 

microphylla, VC. ... 

2 

H. 

3" 

... 

July 

Guge plains 

Lezpedeza. 







sericea, Miq. 

4 

Sh. 

4'—8' 

Pk. 

February, 

Raniganga ri¬ 
ver. 

Gerardiana, Grah, ... 

2 

Sh. 

ir 

Pk. 

August 

Almora, &c. .. 

eriocarpa, DC. 

3 

Sh. 

4'-~6^ 

Pk. 

February, 

Gagar,Kalimat, 

Hedysarnm. 







Eumaonense, Benth. , 

... 

Sh. 

1 

9'^ 

... 

August .. 

Gori river 

Stracheya. 







tibetica, Benfh. 

... 

! H. 

H'—2" 

... 

July 

Tisiim 
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PUdUs —(continued). 


Conditions of soil, &c. 

--—-— 1 

Elevation in feet above 
the sea. 

la 

& 

w 

md- 

ya. 

A 

Tibet. 

Remarks. 

Open 

14—17,000 


D. 

T. 


Do. 

9—12,000 


D. 




? 


D?. 



Do. 

12—15,000 

R. 

D. 

T. 


Do. 

7,000 

R. 




Do. 

6-7,000 

R 



= Padolatm hosackioidea in Herb. 






S.and W. 

Do. 

i.'l—15,500 


D. 

T. 


Do. 

15,000 



T. 


Do. 

9,000 

E. 




Do. 

ir,J500 


D. 



Do. 

11—15,000 


D. 

T. 

-Guldensteadtia unijlora in Herb. 






S. and W. 

Do. 

8—11,500 

R. 

D. 

... 


Do. 

10,000 

R. 




Do. 

2,000 

R. 




Do. 

15,000 



T. 


Do. 

7,000 

r'. 




Do. 

11,500 


D. 



Do. 

15,000 





Do. 

15,500 



T. 


Do. 

15,500 

... 


T. 


Do. 

15,500 



T. 


Do. 

4,500 

R. 




Do. 

6—6,500 

E. 




Do. 

6,000 

E. 


... 


Rocks 

9,000 

r. 

... 



Open 

15,000 

... 

... 

T. 





HniALATAN BISTHICTS 


4ao 


List of K'mnaon 


Name. 

b* JL, 

ti 

~ ^ o 

^ j .2 

-c. S-1 

^ Jj <u 

O 

t 

c 

fcL 

■+J 

‘.3 

a 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

Zornia. 







diphylla, Pers. 

BmitMa. 

1,2 

H. 

4"- 6" 


^Janc 

Almora 

ciliata, Eof^le 

.aiscKynomene. 


H. 

Qf, 

Y. 

July 

Almora 

tndlca, L, 

¥raria. 


H. 

4' 

Y. 

July 

Almora 

picta, De&v. 

I 

H. 

l'-6' 

Y. 

July 

Bagesar 

lagopns, DC. 

2 

H. 

I'-S' 

Y. 

August ... 

Almora, Faton, 

Aiysicarpns. 







vaginalis, DC. 

2 

H. 

9" 12" 


July 

Almora 

buplenrifolins, DO.^ 

1 

H. 

1' 


July 

Hawalbagh ... 

rugosus, DC 

3 

H. 

9" 

... 

July 

Do. 

Ougeinia. 







dalbfcrgioides, Bfinih.^ 


T. 

SO' 

Yk. 

October ... 

Outer hills ... 

Desmodinin. 







iabarnifoUnra, Z>C\, 


Sh. 

3' 

... 

August ... 

Bagesar valley, 

triquetrum, DC. ... 


Sh. 

2' 


August ... 

Baiznath 

laxiflorum, DC. 

6 

Sh. 

4' 

Pk. 

August ... 

Sarjii river ... 

podocarpu 11 , DC, ... 


Sh. 

3' 

Pfc. 

August ... I 

Naini Tal be¬ 

fioribnndii v, D. Don , 

2 

Sh. 

2'—3' 

Fk. w.: 

1 

July 

low. 

Haini Tal 

oxyphyl!um, DC. ... 

9 

Sh. 

3'--6' 

i 

July 

Naini Tal be¬ 

lilisefoliiim, G. Don., 

6 

Sh, 

C' «10' 

i 

. Fk. 

August .., 

low. 

Gori river 

gangeticmn, DC. ... 

1 

Sh. 

3'—4' 


March ... 

Ka 1 adh ungi, 
Bhabar. 

sequax, Wall. 

7 

Sh. 

3' 

Fk. 

August ... 

Naini Tal be¬ 
low. 

coacinniim, DC. 
polycarpum, DC. ... 

10 

Sh. 

2' 

Li. 

August ... 

Binsar 

Tar. trichocauion ... 

14 

S. cr. 

i' 

Fr. 

August ... 

( 

Almora, Nairn 
Tal. 
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Plants —(continued). 


d 

*o 

I % 

1 

i -g 

JJimd' 
lay a. 


* 

o 

GC 

1 

i 

Q 

1 aj 

i **-f 

i .5 

i o i 

\ ^ ® 

1 c3 aj 

j > .£2 

1 O +3 

i H 

Rainy. 

fi 

Tibet. 

Remarks. 

Open 

.1 4,000 

R. 


! 


Wet 

4,000 

i 

E. 


... 


Do. 

4,000 

R. 


... 


Open 

3,000 

R. 




Do. 

4-5,600 

R. 


... 


Do. 

4,000 

R. 




*io. 

4,0 no 

E. 




Da. 

4,000 

R. 

... 

... 


Do. 

1—i,000 

R. 




Woods 

3,000 

R. 


• a« 

^Caienaria lahurnifolia in Herb, 
S. and W. 

Open 

4,500 

R. 



Pteroloma iriquetrum in Herb. S 
and W. 

Forest 

3 6,000 

R. 




Woods 

6,500 

R. 

... 



Foresf; 

4—7,000 

R. 




Woods 

6—8,000 

E. 


... 


Forest 

5 - 6,000 

R- 




Do. 

1—2,500 

R. 




Do. 

4,000 

R. 




Woods 

4—6,000 

R. 




Open 

4—7,000 

R. 


... 



58 
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"HIMALAYAN DISTEICTS 


List of Kumaon 



u > 

<D d 








5 

o 



blJ 



^ 1 . 

1 

cu 

o 

'S 


Name. 

gti 

& 

■g 

*o 

o 

O 

cd 

«H 



^ 

a» 'w/-w 

+3 

a 

’S 

d 

o 

CU 

a 

"cS 

o 



w 

W 

O 

"H 

Hi 

trifi-anim, D C. 

13 

H. 

1' 

Pk. 

August ... 

Almora 

heteropbyllum, DC., . 

]Si 

H. 

1' 

Pk, 

August ... 

Do. 

parvifolium, DC. 

4 

-S. cr, 

1' 

Pk. 

Almora, Naiui 
Tdl. 

gyians, DC. »•. 

11 

Sh. 

3' 

Pr. 

August ... 

Almora 

Abrns. 







precatoriuB, L. 

1 

S. sc. 

4'-~8' 


February, 

Bhiibar 

pulchellaa, Wall. ... 

2 

S- sc. 

8'—10' 


February, 

Kota-dull, &;c., 

Cicer. 







arietintLiQ, L. 

2 

H. 

1' 

Bl. 

March ... 

BhSbar 

soongaricum, Steph.... 

1 

H. 

1'—2' 

Bl. 

July 

Alilam, Laptd, 

Yicia. 







tetrasperma, Alcench., 

... 

H.'cr. 

l'-2' 

Bl. 

March .* 

Almora 

hirsuta, Koch. 


H. cr. 

1'—2' 

Bl. 

March ... 

Do. 

tenera, Ur ah. 

3 

H. 

1' 

Pr. 

April 

Ramgar, Naini 






T^l. 

rigidula, Boyle 

2 

H. 

10'—16' 

Pk. W. 

August ... 

Jalat, Sec. ... 

sativa, L. 

var. angustifolia ... 

4 

H. 

1' 

Pr. 

July 

Naini Tal 

1 

H. 

6" 

Pk. 

March ... 

Almora .. 

Latbyrus. 







Apbaca, L. 

1 

H. 

r 

Y. 

March .. 

Almora 

Bativns, L. 

8 

H. 

2' 

R. Pr. 

March ... 

Sirmora 

Epbaericus, Beit. 

2 

H, 

6"—9" 

R. 

March .. 

Almora 

lnteus, Baker ...» 

.... 

H. 

4' 

y. 

May 

Madhari Pass.., 

Pisum. 







satiyam, L. 

... 

H. 

2' i 

Wh. 

March ... 

Common 

Sbuteria, 


1 





Testita, W. ^ A. 







Tar. liiToliicrata, ... 

2 

S cr. 




Naini Tal,&c.„. 

„ densiflora 

1 

S cr. 

10'—16' 


February, 

Outer hills ... 

Dumasia, 







villosa, DC. 

... 

S cr. 

4' 

Pr. 

August 

Almora, &c. ... 

[ 
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Flmits —(continued). 


d 

*o 

cc 

o 

rt 

o 

O 

Elevation in feet above 
the sea. 

Rainy. I 

.s 

Tibet. 

Remarks. 

Open 


4,000 

R, 




Do. 


4,000 

K. 


... 

Not found in Herb. 

Forest 


5--7,000 

R. 

... 

... 


Open 

... 

4—0,000 

R. 


•M 


Forest 


1—2,000 

R. 



$» 

Do. 

... 

3-4,000 

E. 

... 

... 


Cultivated' 


S 

1 

R. 




Open 


11,500—14,600 


D. 

T. 


Fields 


1,5—5,600 

R. 


... 

ssErvum No. 2 in Herb. S. & W: 

Do. 

Woods 

• «« 

1,5—5,500 
5—7,000 

R. 

R. 

... 

••• 

ssEfvum No. 1 in Herb. S. & W. 

Open & Woods 

5—7,000 

B. 




Woods 


7,000 

R. 

... 

... 


Fields 

... 

1,5—5,500 

R. 

... 

... 


Do. 


1 

o 

o 

R. 




Do. 

t-- 

4,000 

R. 

... 

... 


Do. 

... 

1,5—5,500 

E. 


... 


Woods 

... 

8—9,000 

K. 

*«• 


= Orohus luims in Herb. S. & W* 

Cultivated 


1—5,000 

E. 


••• 


WoodS' 


3—6,000 

R. 


... 


Do. 

v«t 

2,500 

R. 




Ooen 


3,600 

R. 


... 

1 
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HniA'LAYAN DTSTEICTS 

List of Kumaon 











+3 


a> 

.s 


Name. 

u ^ 
s 1* i 

2 "o S 

c3 o 

5e 

o 

be 

‘M 

o 

§ 

& 

CH 

o 

o 

ra 

o 

o 

P: 

O 

cpl 

‘S 



0^ ia 
^ IT j 

tn 

+3 

cS 

td 

ffl 

*53 

id 

§ 

§ 

0) 

a 

1 

o 

Hi 

Glycine. 







Soja, Sieh. and Zucc,, 


H. 

... 

... 

August ... 

Almora, &c. ... 

Mncnna. 







atropurpxirea, DC, 

2 

S. sc. 

20'—30' 

Pr. 

August ... 

Kota Dtin, &c., 

pmriens, DC 

1 

S. sc. 


Pr. 

August ... 

Kota Duu, &c., 

Srytlirina, 







stricta, Rozb, 

3 

Tr. 

... 



Outer hills ... 

Buberosa, Roxb. ... 

2 

Tr. 

30' 

Sc. 

June 

Outer hills ... 

arborescens, Roxb, 

1 

Sh. 

8' 

Sc. 

August ... 

Almora, Jalat, 

Galaetia. 







teniiiflora, W. and A., 

«*• 

S. sc. 

... 


August 

Gangoli 

Spatholobns, 







Koxburghii, Bcntk, ... 

*«e 

H. sc. 

60' 

... 


Bhabar 

Bntea. 







frondosa, Roxb, 

1 

Tr. 

26' 

Sc. 

March ... 

Do. 

Pueraria. 







taberosa, DC. 
Stracheyi, Baker 

•«» 

S. sc. 
H. sc. 

10'—20' 
6^-6' 

BL 

R. 

March ... 
August ... 

Outer hills 
Kalimundi , 9 . 

Phaseolus. 







calearatriB, Roxb. 


H. sc. 


T. 

August 

Almora 

Vigna. 







Texillata, Benth. 


H. sc* 

2' 

Pk. 

August ... 

Jagesar 

Boliclios. 







Labiab, L, 

t9« 

H. 

... 

.■» 


Almora ... 

bifloms. L. 

falcatus, Klein, ... 

1 

2 

H, sc. 
H. sc. 

i'*“ir 

6' 

Pk. 

August ... 
August 

Almora 

Gangoli, Naini 







Tal. 
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d 

*o 

m 

«H 

o 

m 

.2 

*-3 

"a 

o 

Elevation in feet above 
the sea. 

Himd‘ 

laya. 

Tibet. 

Remarks. 

Rainy. 

P 

Cultivated ... 

1—5,500 

R. 


... 


Open 

3—G,000 

E. 



Not found in Herb. S. & W. 

Do. 

2,5—4,000 

R. 



Not found in Herb. S. & W. 

Forest 

1—5,000 

R. 



Not found in Herb. S. & W. 

Do. 

2,500 

R. 




Open 

4—6,200 

R. 




Do. 

4,000 

R. 

... 

... 


Forest ... 

1,000 

R. 



— Bnfea parviflora in list. Not 



1 


found in Herb. S. & W. 

Do. 

1,000 

R. 


... 

Not found in Herb. S. & W. 

Woods 

2—4,000 

R. 




Woods 

6—7.500 

R. 



= Neustanthus sp. in Herb. S. & W, 

Open 

4—6,000 

E. 




Do. 

6 —7,000 

R. 




CnltiTated 

1—5,000 

E. 



^Lahhb vulgaris in list, Not 

T. i 





found in Herb. S. and W. 

Do. ... 

1 — 6,000 

B. 




Open ...j 

i 

5—7,600 . 

R. 








4G2 


HI3rA'LAYAN DISTRICTS- 


List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering, 

Locality, 

Atylosia, 







mollis, Bentfu 

2 

S. 

15''—20' 

Y. 

March ... 

Sarju Talley, 
Bhabar. 

grandiflora, Benth. ... 

1 

S. sc. 

6'—12' 

Y. 

September, 

Bagesar 

scaraliaeoides, Benth.f 

3 

H. 

1' 

Y. 

August ... 

Almora 

Cajantis. 







indicuB, Spreng. 


H. 

2' 

Y. 

October ... 

Ganai 

Eriosema. 







chinense, Vogel 

... 

H. 


Y. 

August ... 

Almora 

Ehyneliosia. 







pseudo-cajan, Camh , 

1 

Sb. 

8' 

Y. 

August ... 

Kosi and Sarju 
Talleys. 

Iiimalensis, Benth, ... 

3 

H. sc. 

10' 

y. Hr. 

August ,., 

Gagar, &c. ... 

sericea, Spanoghe 

2 

H. cr. 

6' 

Pr. 

August .. 

Kilimujidi rL 
Ter. 

Testia, Benth. 

4 

H. sc. 

3'-4' 

R. 

August ... 

Naini Tal, Bin- 
sar, &c. 

Elemingia- 







Btrobilifora, R Br. ... 
pauiculaTa, IFal/. ... 

4 

Sh. 

1' 

Pk. 

August ... 

Almora, Binsar, 

3 

Sh. 

1' 


August .. 

Outer hills ... 

congesta, Hoxb. 

5 

Sh. 

2'-3' 

! Pk. 

August .. 

Bhabar 

Tar. semialata 

1,2 

Sh. 

1'^- 3' 

... 

July 

Bagesar, Almo¬ 
ra, &c. 

Balbergia. 







Sissoo, Roxb. 

1 

i 

Tr. 

25' 

Pk. 

February, 

Bhabar 

confer!iflora, Benih ... 

2 

S. sc. 1 

i 15' 

Li. 

March ... 

Do. 

volubilis, Roxh. 

Sophora. 

3 

Tr. 

20'—30' 

Pk. 

May 

Kosi yalley, ... 

mollis, Grah. 

... 

Sh. 

6'-8' 

Y. 

February, 

Common. 

Csesalpinia. 







•^ondiicelia, Flemingj 

... 

S. sc. 

10'—15' 

Y. 

March ... 

Kota, Sec. 

sepiaria, Boxb. 

... 

S. sc. 

10'—15' 

T. 

March ... 

Do. 
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Pkni.s—(continued). 


cS 

*o 

m 

■q-f 

o 

so 

fi 

..2 

"*43 

^3 

•6 

Elevation in feet above 
the sea. 

Hin 

la^ 

2 

*s 

i4- 

ra. 

ft 

Tibet. 1 

1 

Remarks. 

Woods 

1—4,000 

E. 


... 


Do. »*■ 

3,000 

E. 

... 

... 


Open 

4--5,000 

E. 




Cultivated ... 

3,000 

E. 


... 

Not found in Herb S.& W. 

Open ... 

6 — 6,000 

R. 

... 

... 


Dx 

3—4,000 

R. 

... 

... 


Do. ... 

6 .- 7,000 

R. 


... 


Do. 

2—5,600 

R. 

•• 



Do. 

6—7,500 

R. 

... 

... 

Not found in Herb. S & W. 

Do. 

3, 5—8,000 

R. 




Porest 

2,500 

R. 

... 

• o* 


Do. 

1 — 2,000 

R. 

... 



Woods & open, 

3—6,000 

E. 

... 

... 


Forest 

1 — 2,000 

R. 




Do. 

1 — 2,000 

R. 


... 

Not found in Herb. S. & W. 

Do. 

3—4,000 

R. 


... 


Open 

3,5—5,000 

R. 

... 

»•* 

= Bdwardsia mollis in Herb. S. & 

W. 

Do. ... 

2—3,000 

E. 


... 

= Guilandina Bonducella in Herb. 
S. & W. 

Do. 

2«-.5,000 

R. 

... 

*•* 
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HIMA'LAYAN DISTRICTS 


List of Kumaon 



oj a 




bb 

rt 



H 

5 

4* 

g 

a> 

I 

Tl 

QJ 


Kame. 

ill 

o 

bfi 

<1-1 

q=i 

o 

<5=1 



.s 9 += 

?- o 

*0 


u 

"o 


c3 .p 

'1 

bfl 

s 

a 

o 


w ’ ' 


w 

O 

e 

3 

Cassia- 







Fistula, L. 
occidentalis, L, 
Sophera, L. 

Tor a, X. 

1 

Tr, 

25' 

T. 1 

April 

Outer hills 

2 

3 

H. 

H. 

2'—3' 
S'- 4' 

y. March ... 

Y. March 

Bagesar, &c. — 
Outer hills . 

4 

H. 

3' 

Y. 

All the 

Bagesar, &c. ... 





year. 


Abaus, X. 

6 

H. 

1' 


August ... 

Aim ora, &c. ... 

miinosoides, X. .» 

var, Wallichiana ... 

*7 

H. 

I'-ir 

T. 1 

August ... 

Do. 

Saraca- 







indica, L. 


Tr. 

26' 

R. Or. 

March ... 

Kota Dun ... 

Tamarindas, 







indica, L. 


Tr. 

60'- 80' 

... 

... 

Bhabar ,r 

BauMnia- 







malabarica, Ruxb. ... 

#•« 

Tr. 

26' 

... 


Bhabar ... 

retxisa, Ham. 

... 

Tr. 

20' 40' 

Pk. 

September, 

Kosi valley .. 

Vahlii, W. §* A. 


S. sc. 

20' - 40' 

Pk. 

January ... 

Bhabar, outer 






hills 

variegata, A. 

... 

Tr. 

26'—30' 

Pk. W. 

March ... 

Outer hills 

Mimosa* 







pndica, X. .. 

rubricaulis, Lam, 

1 

Sh. 

2' 

Pk. 

April 

Kota Ddn 

2 

Sh. 

6'—10' 

B. 

June 

Kamgarh val¬ 






ley, &c. 

Acacia- 







Faniesiana, Vf'illd. ... 

2 

Sh. 

10' 

y. 

June 

Almora 

eburnea, Ifitld. ^ 

3 

Tr. 

16' 

Wh. 

January ... 

Bh5bar 

Catechu, Willd, 

1 

Tr. 

20'—30' 


January ... 

Bhabar 

Intsia, Willd. 

4,6 

Tr. or 

20'—30' 

Y. 

Jnly 

Bhabar, B5.ge- 



S. BC. 




sar. 

All}izzia* 







Lebbek, Benth. 

3, 4 

Tr. 

20'—30' 

Y. 

May 

Bagesar, Bhd- 







bar. 

Jiilibrissin, Durazz.,., 

... 

■». 

... 

.. 



Tar. mollis. 

2 

Tr. 

25' 

W, 

May 

Naini Tai, &c., 

stipulata, Boir. 

1 

Tr. 

30'—40' 

Y. 

May »•, 

Outer hills, 



1 



Baisani. 





OF THE NORTH-WESTEBN PROVIE'CES. 

Plants —(contin iied ). 


m 



1 o 




d 

> 

i cs 

i Himd^ 




laxjo. 



"o 





w 

! ^ 

1 





d 




Remarks-. 

m 

S=j 

CS c3 





O 1 

O 3 1 





\ 

’•S f' 

xk 


+5 


fi 

o 

O 

CJ +s 

s 

c 

3 

b 

p 



Forest 

1—3,000 

R- 


-i 


Shade 

1—4,000 

R. 




Do. 

1—2,500 

R. 



) 

Open 

1_4,000 

R. 1 


! 

>Not found in Herb. S. & W* 

Bo. 

1—4,000 

j 

R. ' 


i 

) 

Bo. 

4—5,000 

rTI 

1 

... 



Cultivated ... 

2,000 

1 R. 



ssJonesia Asoca in Herb. S. & W*. 

Forest 

1,000 

R. j 




Do. 

1,000 

R. 



sa Piliostiqma malabaricum in Herb. 




S. &W. 

Woods 

1—3,500 

R. 

... 


5= fhanera reiusa in Herb. S. & W. 

Forest •••, 

1 - 3,000 

1 

R. 



= Phanera Vahlii in Herb. S. & W 




The flowers of this species are 
usualiy yellowish white. J. F. D. 


1 

Woods 

3—4,000 

R. 



ss Phanera vanegata in Herb. S. & 

W. 

Cultivated .. • 

2,000 

R. 


... 

STot found in Herb. S. & W«. 

Open 

1—5,000 

R. 




Gardens 

5,500 

R. 



Hot found in Herb. 3. 

Forest 

1 —2,000 

R. 



Hot found in Herb. S. & W. 

Bo. 

1—2,500 

R. 



Bo. 

1 — “3,000 

E. 

... 



Bo. 

1-3,000 

f 


1 

Ho. 3 not found in Herb. S. & W. 

jKat 

Do. 

5—7^000 

' r! 

... 


Hot found in Herb. S. % W. 

Bo. 

2-7,000 

R. 

... 
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HIMALAYAN DISTRICTS^ 


of Kumaon 



u » 











bb 




? 

er 

o 

.H 

*5n 


Hame. 


o 

j-t 

6 C 

4-i 

o 

ft 

o 

o 

ft) 

<4-! 

o 

o 

ft) 

ef-l 



H g O 



*-( 

o 




'i 


6 

OJ 

s 

o 





o 

O 

B 


ROSACEJE. 







Prunus. 







persica, Benth.^Hcok., 


Sh. 

... 

... 

March ... 

Almora 

armeniaca, Z. 

... 

Sh. 

... 

... 

March ... 

Do. 

Jacquemormtii j 


Sh. 

5' 


June 

Niti 

Piiddum, Roxb. 


Tr. 

20 

Pk. 

November, 

Almora, &c. ... 

Padus, X. 


Tr. 

30'—50' 

Wh. I April 

NainiTal, Dwa- 







li, &c. 

nepalensis, Ser. 


Sh. 

10'-15' 

Wh. 

April 

Chaur 

midulata, Ham, 

... 

Tr. 

20'—30' 

... 

April 

Naini Tal, Bin-* 







sar. 

Prinsepia* 







•utilis,. Foyle 

... 

Sh. 

e' 

Wh. 

January ... 

Almora, &c. ... 

Spiraea- 







Tcstita, WalL 

5 

H. 

2'-3' 

Wh. 

August ... 

Ralam, 3cc. ... 

sorbifoliay L. 

4 

Sh. 

10 '— 10 ' 

Wh. 

June 

Dwali, Niti ... 

bella, Sims. 

1 

Sh. 

5' 

Pk. 

May 

KathiI\a 88 ,Che- 

caiiescens, Don. 
Taccinifoliay Don. ... 





chanicklaaL 

2 

Sh. 

10'—15' 

Wh. 

May 

Common 

3 

Sh. 

6 ' 

Wh. 

June 

Almora, &c. ., 

EuIdus- 







paniciilatuSy Sm, 

0 

Sh. 

10 ' 

Wh. 

May ».. 

Tola (Sarju 

valley). 
Lahur, Dw 6 U 

reticnlatas, Walt. ... 

8 

Sh. 

10 ' 

Wh. 

June. 

lanatns, Wall^ 

10 

Sh. 

16' 

Wh. 1 April ... 

Gagar, Binsar,, 

alpestris, BL ..J 

Baxatilis, X» 

17 

5 

Sh. 

Sh. 

1 ' 

... 

July 

Tungnath 

Martoli 

nutans, Wall. 
niveus, Wall. 

•6 

4.7 

S. cr. 
Sh. 

l'-3' 
10 ' —12' 

Wh. 

Pk. 

May 

June 

LahGr 

Namik, Ramri, 

macilentus, Camb. ... 






Rur Pass. 

1 

Sb. 

10 ' 

Wh. 

May 

Binsar,Madhari 

ellipticus, Sm. 






Pass. 

11 ,. 12 

Sh. 

6 '- 8 ' 

Wh. 

Apri 1 -May, 

Outer hills,, 

Mflorus, Ham. 





Binsar, &c. 

13,. 15 

Sh. 

6 '— 8 ' ' 

Wh. 

April 

Naiui Tal, Biu- 

lasiocarpus, Sm. 





sar, &c. 

3, 14 

S.cr. 

6 '-12' 

R. Pk. 

May-Peb- 

Kota Dun, Nai- 

Tar.membranaceus .., 





ruary. 

ni Tal, Biu- 
sar, &e- 

13 

Sh. 

6 ' 

Wh. 

June 

ChiringPass .... 
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6 

’M 

'a 

o 

J 

'p 

Hima¬ 

laya, 



Conditions oX f 

Elevation in fee 
the sea. 

Rainy. 

« 

Tibet. 

Remas’ks. 

Cultivated 

1—5,000 

E. 



= Perska vulgaris in list. Not fonnd 
in Herb, S. & W. 

Do. 

5,000 

R. 

... 

... 

z=Armeniaca vulgaris in list. Not 
found in Herb. S. & W. 

Open 

11,500 

... 

D. 


= Cerasus No, 5 in Herb. S. & W. 

Do. 

2 , 6—€,000 

R. 

»»• 

... 

z=Cerasits No. 4 in H^rb. S. & W. 

Foieat 

7,500—11,000 

B. 

... 

... 

s= Cerasus No. 1 in Herb. S. & W. 

Open 

&,000 

R. 

... 

••• 

^Cerasus No. 3 in Herb. S. & W. 

Fore&t 

7—7,600 

R. 

... 

... 

53 Rhamnus No. 5 in Herb. S. & W, 

Open •*. 

0 — 8,000 

E. 

D. 

... 


Do, 

9—12,000 

R. 

D. 



By streams ... 

7—12,000 

R. 

D. 

... 


Forest 

9-10,000 

R. 


... 

Not foimd In Herb. -S. & W. 

Open 

5—7,500 

R. 

... 



Do. 

7, 5—G ,000 

R. 


... 


Do. 

f>,500 

R. 

... 



Woods 

7—8,000 

‘ R. 

... 

... 


Open 

€—8,000 

B. 

... 

... 


Woods 

7,500 

R. 


... 

1 

Open ... 

11,000 

.. 

D. 

... 


Open 

7, 600—10,000 

R. 

.. 

... 


Forest & open. 

-8—10,700 

B. 

... 

... 


Woods 

7 —8,000 

E. 




Woods & open, 

4—7,500 

R. 

... 

... 


Woods 

7—7,500 

R. 

... 

- 


Do. 

1, 5—7,000 

R. 


... 


Woods 

7,500 

B. 

... 





HmXXAYAN DTftTOTCTf? 


List of Ktwiaon 


rot'ii^foUus, Sm, 
pa vifoUus, L. 

Geum* 

iirbanum, X. 
elatum, Wall. 

Eragaria- 

indlca, Andr. 
vesca, L. 
var. nubicola 

Potentilla- 

purpurea, Xtoyle 
albifoVia, Wa//. 
procnmbens, L. 

fruticosa, L, 


ambigua, Camh. 
eriocarpa, Wall. 

Moouiana, ^igkt 

fulgens, Wall. 

Lesdwmaultiana, Ser. 

var. bannehaleusis, 

peduncularis, Don. .. 

Tar. obsctira, i. 
lenconota, Don. 

luicrophylla, Don. ... 

var. commutata 
bifurca, D. 
maltiMa, L. 


sericea, L. 
nepaleneis, Book. 


Herbariiimi number 
(Stracbey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

2 

Sh. 

10' 

Wh. 

15 

Sh. 

8' 

Pk. 


H. 

2'-3' 

T. 

... 

H. 

9'' 

Y. 

3 

H. 


Y. 

1 

H. 

2" - 3" 

Wh. 

2 

H. 

3" 4" 

Wh. 


H. 

2" 

Pr. 


H. 


Y. 

... 

H. 


y. 

1 , 2 , 25 , 

Sh. 

4"—35' 

y. 

& 8. 



6 

H. 

4" 

Y. 

4 

Sh. 

V 

y. 

14 

H. 

1'— 35 ' 

Y. 

13 

H. 

1' 

Y. 

9, 20 

H, 

9''-2' 

y. 

15, 16 

H. 

2'’-~3' 

Wh. 

17 

H, 

V 

Y. 

£9 

H. 

1' 

Y. : 

19 

H. 

1" _2" 

Y. 

18 i 

H. 

3"- 4" 

Y. 

27 

H. 

2"—3" 

Y. 

22, 23 

H. 

S'"—12'' 

Y. 

\ 23 (in 

H. 


Y. 

part). 



21 

H. 

3"—9" 

Y. 

10 

H. 

1' 

R. 


.. Nainl Tal 


.. Namik, &c. 

... l^athar, Kori , 


A.ugi?st ... 

May 

July 

August ... 


August ~ 
August .. 

August - 

July 

March-Au 
gusU 

August ... 


Barjikang,, &c.y 

Namik, Kalan?, 

Maclhari Pass, 
Kdlam, &c. 

Milam, Niti, 
Pitti and Go- 
ri rivers, Piu- 
dari, &c. 

Ralam, Milam, 

Pindari, Sing- 
jari. 

Kalimundi, Ra¬ 
lam. 

Naini Tal, Biu- 
sar, &c. 

Naini Tal 

Jalat, Tola 
(Gori valley), 


... Ralam 

... Ralam, Duda- 
toli. 

„. Barjikang, &c. 
... Do. 

... Milam, Gugd, 
... Kiti pass, Hotl, 
Sec. 

... Do. ... 


July ... Malari, Gug^ .. 
lApril ... Naini Tai, Bin- 
1 Bar, &c. 
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Pfonis—(continued). 


Conditions of soil, &c. 

> 

o 

•i 

.s 

c5 

O Q> 

...1 QQ 

eg (D 

^ jS 

O 

s 

Bind- 

laya. 

Tibet. 

Remarks. 

2 

'S 

tK 

»-i 

Pi 

Woods 

7,000 

E. 


... 


Do. 

7,500 

E. 





7—11,000 

E. 




Open 

10—11,500 

R. 


... 

= Sieversia elaia in Herb, S- & W. 

Do* 

3-7,500 

R. 




Do. 

11—12,600 

R. 

... 

... 


Open or woods, 

8-10,500 

E. 

«•« 

... 


Op$n ... 

n—14,500 

E, 

D. 


==Sibbaldia No. 4 in Herb. S & W, 

Do 

8, 5—12,000 

R. 

... 

... 

ssSibbaldia No. 1 in Herb. S. & W. 

Do. 

9, 5—14,000 

B. 

B. 

... 

*» Sibbaldia No. 3 in Herb. S. & W. 

Open, rocky 

8—16,300 

R. 

D. 

T. 


places. 






Open 

11—16,000 

R. 

B. 

T, 


Open rocks .. 

9—12,000 

K. 

... 

... 


Open 

9—11,500 

R. 

... 

... 


Bo. 

6—10,000 

R. 

... 

... 


Do. 

6-7,000 

R. 

... 

... 


Bo. 

6—11,500 

R. 

B. 

*** 


»«« 

Bo. '•« 

13,000 

R. 

... 

f*. 


Bo. 

10—12,000 

R. 


... 

ss Sibbaldia No. 2 in Herb. S. & 

Bo. 

10—14,500 

R. 


... 


Bo. 

10—14,500 

R. 

... 

... 


Bo. 

12—16,000 


B. 

T. 


Bo. 

16—17,000 

... 

... 

T. 


Bo. 

Bitto 


... 

T. 


Bo. 

10—15,600 

, , 

B. 

T. 


Bo. 

7—8,600 

R. 

... 

»«• 
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himXlayan dtstrtctf^ 


List of Kumaon 


Kame. 

Herbarium number 
(Strachey and Win. 
teibottom). 

Habifc of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

argyrophylla, ^ all. .. 

7 

H. 

2 '—3^ 

Or. 

August ... 

Saba, Ralam ... 

var. atrosanguinea, 

8 

H- 

2 '—3' 

R. Or. 

August ,. 

Barjikang, Bin- 
dari, &c. 

„ leucochroa ... 

6 

H. 

9"—13" 

Y. 

August ... 

Barjikang, &c. 

monanthes, Lindl. ... 

12, 25 

H. 


Y. 

August ... 

Ralara, Barji¬ 
kang. 

var.- ... 

26 

H. 


Y. 

May 

Champwa 

Kleiniana, W. A. ... 

11 

H. 

1' 

Y. 

March ... 

Naini-Tal, Bin- 
sar. Almora. 

supina, L. 

26 

H. 

3^—4" 

y. 

January ... 

Hard war, Bin- 
sar. 

8 - Cliainoerliodos. 







sabulosa, Bunge. ... 

... 

H. 

2 " 

Wh. 

September, 

Gug^ ... 

9. Agrimonia- 







Eupatoriura, L. 

... 

H. 

2 "—3" 

Y. 

June 

Naini-Tal 

10 - Rosa. 







macrophylla, Lindl.,,, 

2 , 3, & 7 

Sh. 

6 ''— 10 ' 

R. 

June-July, 

Ralam, Binsar, 
Tola, Checha- 
ni-Khal, &c. 

Webbianna, Wall. ... 

5 

Sh, 

6 ' 

R. 

July 

Niti „ 

sericea, Lindl. 

4,5 

Sh. 

6 '— 8 ' 

W. Y. 

May-July, 

Kathi, Milam, 
Niti, &c. 

moschata, Mill. 

11 . Cydonia. 

1 

S. sc. 

10'^30' 

Wh. 

April 

Naini-Tal, Al¬ 
mora. 

Tulgaris, Fers. „. 


Tr. 

20' 

... 

March ... 

Almora 

12. Pyrus. 



1 




baccata, L. 

7 

Tr. 

20' 

Wh. 

April 

Naini-Tal, Niti, 

kumaoni. Dene. 

6 

Tr. 

25' 

Wh. ’ 

March ... 

Outer bills ... 

lanata, JDon, ... 

8 

Tr. 

40' 

Wh. 

May 

Madhari Pass, 
&c. 

vestita, WaU. 

2 

Tr. 

40' 

Wh. 

May 

Ditto ... 

Aucuparia, Gartn. ... 

6 

Tr. 

20' 

Wh. 

June 

Milam ... 

foliolosa, Wall. 

4 

Tr. 

26' 

Wh. 

May 

Dwali ... 

13- Stransvsesia. 







gkucescens, Lindl. ... 


Tr. 

j 30* 

Wh. 

May 

Outer hill 

14. Crataegus. 







crenulata, Roxb. ... 

ll«K 

Sh. 

12* 

Wh. 

April 

Ditto. 
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Plants —(continued). 


o 

ed 

CQ 

1 




> 

a 

Himd- 




'§ 

laya. 



’o 







•H 





O 

•S 




Remarks. 


S eS 





.2 

C O 





'rS 

a 

K O 

O 

c 

*5 


o 


O 

W 


ft 

H 


iOpen 

9—11,000 

R. 




1 

11—14,00 

H. 

D. 

... 


i Do. 

12—15,000 

B. 

D. 



1 i)o. 

1 

12—14,500 

li. 




j Rocks 

12,000 

R. 




; Open 

5—7,000 

K, 

.M 



Do. 

1—7,000 

R. 

... 

... 


Do. 

15,000 

... 

... 

T. 


Woods 

7,500 

B. 

... 

... 


! 

{Open woods 

I 

7—12,000 

R. 

D. 

... 


Do. 

9—11,500 


D, 



Do. 

8—13,000 

R. 

R. 

... 


Open 

2 , 5—8,500 

R. 

... 

... 


Cultivated 

5,000 

R. 

... 

... 

Not fonnd in Herb, S. & W. 

Open woods 

6-11,500 

R. 

D. 



Open 

2 , 5—8,000 

R. 



Forest 

9—10,000 

B. 


... 


I>o. 

Open 

8 -10,000 

12,000 

E. 

d! 

... 


Forest 

9-12,000 

R. 

... 


Woods 

1 

3—7,000 

B. 

... 

... ' 

=Pyrus No. l, in Herb.S. & W, 

:Open woods ... 

2,5—7,000 

R. 

... 

... 
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HIMALAYAN DISTRICTS 

List of Kumaon 


Name. 


15. Cotoneaster- 

bacclllaris, Wall, 

acuminata, LindL 
multiflora, Bunge 
microphylla, Wail. .. 


XL.—SAXIFKAGA- 
OBiE. 

1- Astilbe- 

"riYularis, Ham. 

2. Saxifragfa 

sibirica; L. 
cernua, L. 

palpebrata, Hf. ^ T. 
LycbuHis Hf. T.^ 
saginoideis, Hf. T. . 
Birculas, hi 
var. hiTCuIoidcs ... 

diversifolia, Wall. ... 

pallida, 'Wall. 
microphylla, Boyle 


3acquemontiana, Bcne^ 
var. Stella-aurea ... 

ramulosa, Wall. 

fimbriata, Wall. „ 
filicaulis, Wall. 


iilata. Wall. 

'•ar. ciliata. „ 

acheyi, Hf. ^ T. 


1 

Herbarium number 
(Strafihey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

o 

o 

3 

Sh. 

15' 

Wh. 

May 

Naini Tal, Bii> 
sar. 

> 2, 3 

Sh. 

IS' 

Pk. 

May 

K fit hi 

, 6 

Sh. 

6 ' 

Pk. 

July 

Niti 

4 

Sh 

2 ' 

Wh. 

April 

N'aini Til, Mr» 
lam. 

6 

Sh. 

1 ' 

Wh. 

May 

Pindari .... 

.M 

ii. 

6 ' 

Wli. 

July 

Naini Tal 

5 

H. 

6 " 

Wh. 

August ... 

Ralara 

6 

H. 

4" 

Wh. 

August ... 

Harjikaiig 

18 

H. 

2 " 

Y. 

August .. 

lialam 

14 

H. 

1 " 

Y. 

August 

Barjiking 

15 

H. 

1 "—2" 

Or. 

'August 

Halam 

17 

H. 

^/r 

Y. 

August ... 

Barjikang and 
Balch Passes. 

2^, 3, 4 

H. 


Y. 

August ... 

Barjikang Pass, 
Kalirauudi, 

16 

H. 

3" 

Pk. 

August ... 

Barjikang 

24 

H. 


Gr. 

August ... 

Ohorhoti Pass, 
Ba r jik a n g 
Pass. 

13 

H. 

Y. 

July 

Ralam, Chor- 
hoii Pass. 

12 

H. 

¥ 

Y. 

July 

Barjikang, 
Chorhoti 
Pa.ss. 

8 , 9, 10 

H, 


Pk.Gr. 
Y. Wh. 

May, June, i 

Namik, Rogila, 
Pindari, Ea^ 
kastal. 

19 

H. 

4"—6'' 

Y. 

August ... ] 

Ralam 

7 

H. 

4" 

Y. . 

August ... J 

Badarinath ... 

20 

H. 

3"—4^^ 

Y. . 

August ... I 

!?ami Tal, Saba, 

21,22,23 

a. 


Y. 

August .. J 

Barjikang, 
Lanjar, Mi¬ 
lam. 


%mm 


t*A 

i 

»#• 

1 

H. 


Pk. 3 

February, I 

5agesar, Almo- 

ra, &c. ... 

2 

H. 


jJune ...A 

lilam 
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P?anfs—(ccatiaTied). 


Conditions of soil, ^c. 

0% 

& 

1 

o 

<u 

« 

C d 
•S ffl 

ij 

O 4J 

g 

Sim4- 
^1 lai/a* 


Remarks. 

.5 

'S 

u, 

p 

44 

<u 

.O 

Woods 


6,6—9,000 

R. 


»«■ 


Woods 

.. 

1 7,5—9,000 

P, 



No. 2 not found in Herb. S. & 

Open 

.. 

11,500 

... 

r>. 

iff* 

W. 

Bo. 

... 

7—11,500 

R. 

B. 

... 


Bo. 

«#« 

12,509 

R. 


... 


Woods 

»«« 

6—7,000 

R. 

tv« 

•At 


Open 


11,6—14,500 

R. 

••• 

>*« 


Bo. 

9m» 

14,500 

B. 

•«« 



Bo. 

... 

12,000 

R. 


... 


Do. 


14,500 

R. 




Bo, 

... 

ZS,000 

R. 


... 


Do. 

... 

13—17,000 

R. 

D. 

T. 


Do. 


7—13,000 

B. 

*»• 

... 


Bo. 

*•* 

14,500 

R. 




Bo. 


14,500 

R. 

... 



Do. 

»At 

IS—16,000 

R. 

D. 

T. 


Do. 

»** 

14—16,000 

E. 

D. 

T. 


1 

Shafly rocks & \ 

8,5—15,500 1 

E. 

D. 

T. 


open. 


i 

1 





Open 


11,500 i 

R. 




Do, 

*■« 

10,000 

R. 

D. 



Skadj rocks 

... 

7—9,000 

R. 




Open 

... 

13-17,000 

E. 

D. 

T. 





R, 




Skady rocks 

... 

3—10,000 

B. 


• A« 


Open 


11 —12,000 

... 

D. 

««A 



60 
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HIMA'IAYAN DTSTKIOTS 


List of Ktimaon 



u • 

CD d 














■ § ^ 


1 

a> 

fl 

OJ 


Name. 

s|i 

.Sgs 

o 

;-i 

bo 

'pi 

O 

o 

SH 

O 

o 

q=} 



l-l 

ta_ 

ta 

% 

'S 

w 

g 

g 

a> 

a 

H 

1 

o 

Hi 

3. Ciirysosplenmm- 

trichospermiimj JEdgir. 

2 

H. 

6" 

Gr. 

May 

Dwali, Madharl 






Pass. 

tenellum, W- S' T. 

1 

H. 

r w 

Gr. 

May 

Madhiiri Passj. 

4. Parnassia- 







nnbicola, WalL 

1 

H. 

S" 12'' 

Wh. 

Jnly 

Naini Tal, See. 

ovata, Ledeh. 
pasilla, Wall. 

3 

H. 

2" 3" 

Wh. 

August ... 

Rajhoti, Tisum^ 

2 

H. 

2" 

Wh. 

August ... 

Barjikang 







Pass. 

5. Hydrangea- 

altissima, Wall. 

1 

S. sc. 

30—40 

Gr. W. 

May 

Darlci-binai ky 

as.pera, Do7i, 





&c. 

3 

Tr. 

20' 

... 

... 

Tola (S a r j u 
ralley). 
Ramni, Dw^li 

Yestita, Wall. 

2 

Tr. 

10'—20' 

Gr. W. 

July 

6. Dentzia- 







corymbosa, JBr. 

1 

Sh. 

16' 

Y. Wh. 

May 

Namik, Binsar, 

staminea, Br. 





i 

&c. 

2 

Sh. 

10' 

Y. Wh. 

'May 

Coiniuon 

macranthus, Hf, S' T. 

3 

Sh. 

10' 

Y. Wh. 

May 

Binsar 

7. PMladelplius* 

coronarius, L, 


Sh. 

12' 

Wh. 

May 

KAthi, &c. ... 

8. Itea- 







nutaas, RoyU 

... 

T. 

16' 

Wh. 

May 

Bagesar, outer 

9. Eibes. 





hills. 

Grossularia, L. 
orientale, Boir. 

1 

2 

Sh. 

Sh. 

8' 

6' 

Gr. 

June 

June 

Tola, Milam ... 
Milari, Niti ... 

glaciale, Wall. 

3, 5 

Sh. 

6'—16' 

... 

May 

Milam Pindari, 

ubram, L. 





Lahur, Dwali. 

4 

Sh. 

15' 

... 

May 

Dwali, Ramniy 

NLI.—CRASSULA- 







CE^. 







1. Tillaea- 







peatandra, Boyh 


H. 

2"-3" 

Gr. Y. 

July 

Naini Tal, Al* 







1 mora. 
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Fhnls —(coBtimied). 


c5 

«3 

o 

o 

■§ 

< CU 

Himd^ 

laya. 


m 

®H 

O 

m 

o 

o 

O 

B 

.1 i 

m 
a ci 

5> jg 

© +3. 

0 

& 

S 

Qa 

ft 

Remarks. 

1 

Wet banka ,. 

. 7—8,000 

j R. 



Bo. 

10,000 

i 

1 B. 

1 

... 


Open wet 

! 

7,5—9,000 

i 

i 



Do. 

15,000 

i ... 

... 

T. 

Do. 

14,500 

! R. 

1 

1 


... 

I’ofesfc 

1 

7,500 

i R. 

... 

... 

Bo. 

6,500 

R. 

... 

... 

Do. ..J 

8—11,000 

R. 

... 


1 

Do. ,..j 

7—8,000 

R. 


... 

Do. ...} 

5—7,500 

R. 



Do. 

5,500 

R. 


... 

Do. 

7—8,000 

R. 

... 


Do. 

3—4,000 

R. 

... 


C^eii 

11,500 


B. 


00. 

10-11,500 

... 

D. 

... 

Open and on 

7—12,000 

R. 

B. 

... 

trees. 





Open woods ... 

8—10,000 

R. 


... 

Wet banks ... 

5—8,000 

R, 

... 

... 



m 


mSlXLAYAK DISTRICTS? 


List of Kumaofi 



li 











fcO 


Name,. 

fl « 3 

fe 

o 

M 

% 

at 

a3 

1 

.2 

*E 

o 



•Ego 

feO 

eH 

O 

V 

CH 

O 




C3 ^ .X2 

fiSS 

a 

+a 

H 

•q 

a 

3 

"o 

O 

• a 

c3 

O 

o 

1-^. 

2, Crassnla. 







Indica, Bene. 

1 

H. 

8^' 

Gr. W. 

July 

Gagar, Patou, 

3. Kalanclice- 







spathulata, JDC?'- 

... 

H. 

2'—3 

Y. 

August ... 

Almora, &c. ... 

4. Cotyledon- 


' 





Oreades, C. B. ClarTte, 

... 

H. 


Y. 

July 

Edlam, She- 

long'. 

5. SedniE. 






Khodiola, DC. 

11 

H. 


Gr. Y. 

July 

Pindari, Sing- 

crenulatnm, IFf. 4' T. 






jari. 

1% 15, 

H. 

2"—-9" 



Niti Pass, &C.,- 

quadrifidum, Fall. ... 

17,19 

H. 


E. 

June, Au- 

Patharkor,Pin- 






gust 

dari, Eakas- 
! tal, Rajhoti. 

Eimalense, Bon. 

20 

H. 


*. * 


? 

elongatii’n, Wall. ... 

10 

H. 

8" 


August ... 

Saba 

fastigiatum, Ilooh /. 

18 

H. 

4' 

Y. 

July 

Nlti valleys in 
GugA 

Champwa, Bax'. 

asiaticum, DC, 

13 

H. 

6"—12^' 

Y. i 

July ...' 




O'' 



Jikang. 

vai. Wallichiamim, 

14 

H. 


August ... 

Milam 

lirLearifoliimij Boyle^ 

8 

H. 

4"—6" 

Y. Wh. 

August ... 

Ralam, Hardol 

trifl-diun, Wall, 

7 

H. 

6" 

Wh. 

August ... 

Pass. 

Naini Tal, Gori 

forolatam, Edgew. ... 


H. 

2" 



valleys, &c. 

1 

W. Gr. 

April 

Naini Tal, &C-,- 

adeBotriclium, Wall. 

4 

H. 

4"' 


? 

Sf. 4' 

21 

H. 

2" 

Y. 

August ... 

Barjikang, Mi¬ 

T. 






lam. 

Ewersii, Ledeh 

9 

H. 

6''—9" 

R. 

August ... 

Milam, 

nraltic^xile, Wail. ... 

8, 6, 

H. 

1'^—6" 

E. Y. 

March, Au¬ 

Guge 

Almora, Naini 

Sempervivum. 





gust. 

Till, Gori Tal¬ 
ley. 

aenminatnm, Bom. ... 
snucronatiim, Edgerv. 

3 

1 

H. 

H. 

e" 

... 

August ... 

Plains of Guge, 
Malari, 

XLII.— DROSEEA- 














1. Brosera. 



i 




peitata, S.M. 

... 

H. 

8" 

Wh. 

J^y 

Almora, Jage* 







sar. 
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o 





c5 

> 

o 

Eimd‘ 



*o 

"o 

lay a. 



o 

PI 




Remarks. 

§ 

% 

S sS 

.2 S 





§ 

1 t ^ 

j ^ +3 

1 


"S 

Xi 


o 

O 

i 

& 

P 

H 


Open rocks ... 

1 

i 5—7^00 

i 

i 

K- 

... 

... 


Open 

j 4—5,000 

R. 




Do. 

1 

1 n—15,500 

! 

i 

R. 

D. 

... 

= Sedu7}i No. 2, in Herb. S. & W. 

Do. 

11,000 


... 



Do. 

14—17,000 

R. 

D. 

T. 


Do. 

10—1 %000 

R. 


T. 



? 





Woods 

9,000 

R. 

... 

T. 


Open ...i 

11—15,000 

... 

D. 


Do. 

I 12—14,500 

R, ! 



Mhodiola in part. 

Do. 

11,600 


D. 

... 


Bo. 

' 0 — 12,000 

E. 




On trees 

' 7—8,500 

E. 


... 


Banks 

6—7,000 

E. 


1 


... 

? 

E. 




Eocks 

12—14,000 


i). 



Open 

11—35,500 

... 

D. 

T. 

! 

Open wefc 

6—7,000 

E. 




Open 

Do. 

35.600 

10.600 

... 

D. 

T. 

« Crassula No. 2 in Herb. S. & W* 

Open wet 

4 "—'8,000 

E. 


... 
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HIMA'LAYAN DISTRICTS 


List of Kim* aon 


' Name. 

Herbarium number 
(Straeliey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

XLIII.—HALORA- 
GEiE. 

1 . Hippuris- 

vulgaris, L. 


H. 

r—ir 

Gr. 

Jnly 

Raj-hoti, Gya- 

2. Myriophyllum* 
spicafeum, L. 


H. 




nyima. 

Naini Tal, &c. 

XLIV.-COMBRETA- 

CEJil. 

1. Terminalia. 

bel erica, Bo.eb. 

4 

Tr. 

30' 



Bhabar 

Chebula, Betz. 

1 

Tr. 

3C' 

Wh. 

May 

Sarju valley ... 

tonientosa, Bedd. ... 


Tr. 

30' 

V. Gr. 

August ... 

Sarju valley ... 

2. Anogeissus. [ 

latifolia, WalL 


Tr. 

20 ' 


August ... 

Bhabar 

3. Combretiim- 

uanum, JBam. 

ft* 

S. H. 

1 '— 2 ' 

Wh. 

April 

Bagesar Gan- 

XLV.—MYRTA- 
CE^. 

1. Psidiim. 

Guyava, L» 


Tr. 

10'—16^ 


February, ' 

anath 

Outer hills ... 

2, Eugenia. 

Jambolaua, -L« 7 ». 

1 

Tr. 

30' 

Wh. : 

March ... ] 

Bhabar, outer 

sp— 

2 

Tr. 

30'-—40' 

Wh. ; 

December, 

hills. 

Ditto. 

3. Careya. 

arborea, 

... 

Tr. 

30' 



Bhabar 

XLVI.-MELASTOM- 

ACE^. 

1 . Osbeckia. 

cliincnsis, L> 

1 

1 

H. 

2 ' 

Pk. ! 

September, ] 

Bagesar, Sec, ... 

stellata, Wall. 

2 

Sh. 

3' 

Pk. . 

August ... < 

Dommon 
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si 

d?J 

Q 

> 

O 

,0 

C3 

Hlrnd- 

laya. 



Conditions of 8 ( 

Elevation in fe 
the sea. 

t 

s 

& 

ft 

Tibet. 

Keiiiarks. 

In water 

15,000 

... 


T. 


Do. 

4—6,500 

R. 

... 

... 


Forest 

1,000 

R. 



Not found in Herb. S. & W. 

Do. 

3,500 

E. 




Do. 

2,500 

R. 


... 

^Fentaptera No. 1 in Herb. S. 

& W. 

Do, 

1—2,000 

R. 

i 

... 


'=-Coiiooarpus latifolia in Herb, S. 

& W. 

Open 

3—6,000 

R. 

... 



Cultimted 

1—5,000 

R. 




Forest 

1—3,000 

R. 



znSyzyghnn Jamhola?ium, in Herb. 
S. & W- 

Do. 

1—2,000 

R. 

... 

... 

—5. venosumf DC. in Herb. S. & W. 

Do. 

j 

1—2,000 

R. 

... 

... 


Open 

3—5,000 

E. 




Do. 

4—6,500 

R. 

... 

I 
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HtMA'LAYAN BISTBICTS 



XLVII.--LYTHRA- 

CEJ5. 

1- Ammaiinia. 


rotundifolia, Ilam. ... 

... 

H. 


Pk. 

February, 

Almora 

salicifolia, Monti. ... 

2, 8 

H. 

12" 



Kosi river, Al¬ 
mora. 

2. Woodfordia- 







floribunda, Salisb. ... 


Sh. 

8''—10' 

Sc. 

• 

February, 

Outer hills ... 

3. Lagerstraemia- 



i 




parvi flora, Boxb. 

... 

Tr. 

o 

T 

Wh. 


Bhabar 

4. Punica- 







Granatum, Z. 

... 

Sh. 

8^—10 

Sc. 

Juue 

Outer hills ... 


XLVIII.—ONAGRA- 
CEAB. 

1. Epilobium* 

angustifolium, L. ... 
latifolium, A. 

Mrsutum, L, 
t!or. laetum. 
lOBeum, Schreh. 

mr, cylindrictim ... 
palastre, L. 
origanifolium, Liam..,. 

2. Circsea. 

lutetiana, Z. 
coTdsA,B.y Royle 

alpina, Z. 

XLIX.—SAMYBA- 

1. Casearia* 

tommto&a., Boxb. 


10 

14 

5 , 7,9 
11,12,la 
8 
4 
6 


Bk. August ...INiti, Rimkira, 
Br. August ...[Milam, Badari- 


nath. 

INaiui Tal 
I Almora 


Naini Tal 

Pk. August ... Laptel 
Bk. August ... Milam 


8" Wh. July ...Binsar 

1'—2' Wh. August ... NamiTdl,Kali- 

mundi, &c. 

4 Wh. August ... Saba 


GY, February, Bhabar 




OF THE NO'RTH-WESTEKN' PROVINCES, 


481 


Fkmts —(continued). 


6 

o 

MlniA- 




■i 

! laya. 



a 

t 

B 





H-i 

O 




Remarks^ 

S 






o 

5 a> 

1 




6 

O +a 

1 1 

P 

Tibet. 


Open 

4—5,500 

R. 



—Ameletm rotundifoUa in Herb. 
S. & W. 

Open and by 

4,000 

R. 



No. S not found in Herb. S. & W. 

water. 






Open 

3—6,000 

R. 

... 


= Grislea tomentosa in Herb. S. & 





W. 

Forest 

1,000 

E. 

... 



Open woods,(?nl- 

1 

1 

R. 




tiTated. i 






Open 

11,5—13,500 


D. 

T. 


Do. 

21,5—14,000 


D. 

... 


Woods 

6,500 

R. 


... 


Open 

5,000 

R. 




Woods 

6,500 

R. 


T. 


Open 

15,000 




Do. 

13,000 

... 

D* 



Forest; 

7,000 

R. 




Do. 

7^8,000 

E. 

... 

... 


Do. 

9,000 

R 


... 


Do. 

2—2,000 

R. 

... 




61 
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TOMXLAYAN T>IST'RT''|TS 


List of Kumaon 


Uame. 

Herbarium numbed 

(Strachey and Win¬ 
ter bottom). 

HAbit of growth. 

L.—CUOmBIXA- ' 
CBJE. 

1. Trichosanthes. 
palmata, Bmb. 


H. sc. 

2. Herpestosper- 
mum- 

caudigeram, Wall. 


H. sc. 

S. Cucumia. 

sativBS, L. 

1 

H.sc. 

4. Zehueria. 

nmbellftta, Than. ... 



var. nepalensis 


H. sc. 

5. Melothria. 

odorata, Hf. ^ T. ... 


e. sc. 

6- Gompliogyne- 

desifoTinis, Griff. ... 

... 

H. sc. 

7. Gynostemma^ 

pedata^j&i. 


H. sc 

LI.—BEGOKIACE.^. 



1. Begonia- 

picta, Sm. 

2 

H. 

amsena, Wall. 

1 

H. 

LII.-DATISCACB-®. 

1. Batisca. 

cannabina, L, 


H. 

LTII.—FICOIDEjE. 
1. Mollugo- 

fitricta, L. 


E, 


Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

10' 

Wh. 

July 

Sarju valley, 

6' 

r. 

August ... 

Eal i m un di 
PasG. 

1' 

J. 

August 

Jalat ... 

6' 

Wh. 

May 

Sarju valley ... 

10' 

Y. 

July 

Almora 

6' 

Gr. Y. 

August ... 

Kalimundi Pass 


... 

... 

? 

8" 

Pk. 

August ... 

Outer hills. ... 

6" 

Pk. 

August ... 

N a i n i T a 1, 
B^esar, &c. 

7 

... 

July 

Almora 

4" 

Wh. 

July 

Naini T^l, 
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Flants —(continued). 


d 

*o 

o 

JS. 

eg 

+» 

g 

.5- 

o ^ 

.2 o 

^ IS 

5 2 

o "S 

Mima- 
lay a. 



«w 

o 

Q} 

d 

.2 

1 

s 

P 

o 

.dr. 

H 

Bemarics. 

Open 

4,500 

E. 




Da. 

8^500 

E. 


- 

= Gymnopetatwn> pedunculosum in 
Herb. S: & W. 

Bo. 

5,000 

E. 

... 

... 


Bo. 


r’ 

... 


^^Karivia uitihellata in Herb. S. & 
W. 

Bo, 

5,000 

R. 

... 



Bo. 

5—8,000 

R. 


1 


... 

? 

- 

; 

... 

^EurhjlVa trigyna in Herb. S, & W. 

Wet banks ... 

4—8,000 

R. 




Trees & rocks, 

7,000 

R. 




Birer-bed 

4,000 

E. 

... 

... 


Open 

4- — 7,000 

R. 

! 

... 

... 
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HIMifLAYAK DISTRICTS- 

List of Kumaon 



«-> 1 
<u fl 




b'o 

fl 








IJTame. 

a 5? 1 
.2€| 

o 

1 

Ph , 

o 

H 

03 

O 

O 

OJ 

o 

q3 

CH 



■sBs 

'h ^ 

O 

i 

4* 

i~i 

P 

o 

O 

0) 

a 

’c3 

O 


w 

w 


O 

H 

>3 

LIV.—TJMBBIilFE- 







R^. 







1. Hydrocotyle. 






Gagaij Almor% 

jayanica, Tlinh. 
rotundifolia, Roxh^... 

1 

H, cr. 

6'' 

... 

March ... 

3 

H. 

3" 



? 

asiatica, L, 

2 

H.cr. 

6" 


March ... 

Kota-Dun, &c. 

% Saniciila- 
enropsea, L, 

... 

H. 

1 '—14' 


May 

Karim, INami. 
Tal, &c. 

3* Vicatia- 







eoniifolia^ BC. 


H. 

6 "—14' 

... 

May 

Chaur, Lahur... 

4. Trackydium 

Eoylei, 


H. 

4" 

Wh. 

September, 

Lanjar 

5. Bupieurum. 







lanceoIatTim, Wall. ... 

4 

H. 

3'—4' 

1 Wh. 

May 

Karim 

Candollii, lialL 

2 

H. 

2' 

Br. 

August ... 

Ralam 

lalcatuBi, L. 

6 

H. 

3'—4' 


February. 

Outer hills 

Tar. marginata 

1 

H. 

2'-3' 

y’ 

May, 

Sarjurailey ... 

longi caul e, TI a ll. 

3 

H. 

1 '— 2 ' 

Br. 

August ... 

Kalam, Nitii> ... 

tenue, Bo}i 

6 

H. 

2 '— 3 ' 

... 

Seiitember, 

Naini Tal, Ga- 







gar 

6. Garum. 


1; 





carui, L. 


H. 

2 ' 

Wh. 

July 

Tola 

auethifolium, JBenth. 

... 

H. 

12 '' 

... 

Kaini Tal, Al- 







mora, 

Falconeri, C, B. 

... 

H. 

2 ''— 3 '' 


September, 

Binsar 

Clarlie. 






7* Pimpinella* 

ackilleifoliSj O. B. 


H. 




? 

Clarlie. 

acuminata^ C. B. 


H. 

3' 

Wh. 

August ... 

Naini Tal, &c. 

Otar lie. 

tenera, Bentk. 

... 

H. 

1 "— 

... 

Naini Tal 

... 

diyersifoliaj DC. 

1 

H. 

2 '— 4 ' 

Wh. 

August ... 

Dudatoli, Naini 

S t r a c h e y i, C7. B. 





Tal. 

2 

H. 

9" 

Wh. 

June 

Dhaoli river 

Clarke. 





caespitosaj Benth. 

... 

H. 

3 "— 4 " 

Wh. 

July 

Niti 
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d 

cJg 

a> 

> 

O' 

SiriiA- 1 
laya. j 



m 

o 

a 

rt 

o 

d 

o 

O 

a> 

<w 

C! bJ 

o § 

as o 

ts 

Kainy. 

P 

Tibet. 

Remarks. 

By wrater 

5—6,500 
? 

2—4,000 

K.! 

... 1 




Open 

... 




Woods. 

3,5—7,000 

R. 

... 

... 


l^earwafcer, 

open. 

6—9,500 

E. 


... 


Open 

16—17,500 

... 

... 

T. 


Kear water ... 

6,500 ^ 

R. 




Open 

10,000 

E. 




Do. 

3-6,000 

B. 




Do. 

3,5—6,500 

K. 

D. 



Do. 

11—12,000 

R. 



Do. 

2,5—7,000 

R. 




Do. 

, 11,500 


i 3>. 



Do. 

5—6,500 

R* 

i 

... 

Ptychotis No. 2 in Herb. S. & W. 

Woods 

7,000 

R. 

1 ... 


ssFtycJiotis No. 1 in Herb. S. & W. 

... 

? 

.* i 


... 

=: ptychotis No. 3 in Herb. S, & W. 

Woods 

7,000 

R. 

... 


i=s Beater a acuminatu in Herb. S. & 

W. 

On oaks 

8^500 ' 

R. 



^ AcTonema tenerui/ij not found in 
S. & W. 

Woods 

6—9.500 

R. 




On rocks 

7.500 

R, 




On rocks k,, 

12,000 

R. 

D. 


ess Petrosciadiutn caespUosum in Herb. 
S. & W. 
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HIMiCLAYAN DISTRICm 


List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
tcrbottom). 

Habit of growth. 

Height of pliant. 

Colour of flower. 

1 

0 

« 

SH 

0 

07 

B 

Locality. 

8* Osmorrliiza- 







Claytoni, C, B, 


H. 

l'v-2' 

••• 

May 

Lahur 

Clarke, 







9 . Chserophyllum- 







reflexum, Lindl, 

10. Seseli- 

... 

H. 

2''—3' 

... 

August ... 

Jalat ... 

indicum, W ^ A, ... 

• •t 

H. 



... 

? 

trilobum, Be/itk. 


H. 

2'—3' 

Wh. 

August ... 

Milam, Niti ... 

11. (Enantlie- 







stolonifera, Wall. ... 

2 

H. 

2' 

Wh. 

August ... 

Almora ... 

12. Seliuuin. 







tenuifolium. Wall. ... 

... 

H. 

1'—3' 

Wh. 

August ... 

Naini Tal, Ra- 
1am, Milam. 

rarelata. 

... 

H. 


Wh. 

August ... 

Naini Tdl, Ra-. 
lam, Milam. 

vag i n a t u m, C. B. 

•«« 

H. 

.»• 

... 


... 

Clarke. 

13. Cortia* 







Lindlei, DC. 

1^2 

H, 

6''—9" 

... 

August ,. 

Ralam 

14. Pleurosper- 
miim- 







Govaaiantim, Bentk... 

7 ? 

H. 

2' 

Wh. 

August ... 

Ralam valley,! 

CandoUii, Bentk. ... 

3 

H. 

12" 

Wh. 

August ... 

Milam, Kala- 
jawar 

angelicoides, Bentk .... 

... 

H, 


Wh. 

August ... 

Ralam valley,. 

dentatum, Bentk. 

... 

H. 

... 


... 

1 ? 

BteUatum, Benth. 

... 

H. 

6" 

Wh. 

September, 

Milam 

IJookeri, C. B. Clarke^ 

. ... 

H. 

9" 

Wh. 

August ... 

1 

Shclshel Rakas* 

! tal. 

Brunonis, ... 

*•« 

H. 

9" 

Wh. 

August ... 

Milam, Kdlajar 
war. 

15. PeticedaiiTim. 







Bhana, Ham. 

6 

H. 

... 

... 

... 

Almora 
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Plants — (continued}. 


6 

■© 

£ 

J8 

oj 

o 

Mirnd- 

laya. 



BQ 

V 

§ 

-M 

d 

o 

O 

o 

«w 

Is 

a o 
© ^ 

K 

q 

1 

6 

p 

Tibet. 

Remarks. 

W®<M3te 

7,500 

R. 

... 



Open 

6,000 

R. 

... 

... 



? 

... 


... 

^Cnidium diffusum in Herb. S, & 

W. 

Open 

11,500 

... 

B. 

... 

- Eriocyela nuda in Herb. S. & W, 

Near water ... 

4.000 i 

B. 

... 

... 

Not found in Herb. S. & W. 

Open 

5,6—12,500 

B. 

E.! 

B. 

... 

^Fencedanum Nos. 2 and 4 in 
Herb. S. and W. 

Bo. 

6,5—12,500 


B. 

... 

—No. 1 & Peucedanum No. 
3. 

»•* 

ftM 

12,500—14,500 

R. 



— Peucedanum No. 6 in Herb S. 
& W. 

Open M« 

8—11,000 

R. 




Do. 

12—14,000 

... 

b1 

... 

':^Hymencl(ena No. 3 in Herb. S. 
& W. 

Bo. 

8—11,000 

R. 

... 

... 

—Angelica glavca in Herb- S. & W. 

Bo. 

? 


... 

... 

::r:Pymenolana No. 1 in Herb. S. 
& W. 

15,000 

... 

B. 

... : 

'zzBymenolana No. 6 in Herb. S. 
& W. 

Bo. 

16,600 

... 

... 

T. 

—tiymenolcsna No. 4 and Oreocome 
2 in Herb. S. & W. 

Bo. 

11—14,000 

... 

D. 

... 

—£/yOTcwo/a»aNo. 2 in Herb. S. & 

W. 

Bo. 

6—0,000 

R. 1 

... 

... 
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HIMALAYAN HISTEICTS 


List of Kuynaon 


Name. 

Herbarium number 
(Straehey and Win¬ 
ter bottom). 

1 

Habit of growth. j 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

16. Heracleum. 


H. 

1'—H' 

Wh. 

August ... 

R51am, Milam, 

candicans. Wall, ... 

1,2, 3 

H. 

3' 

Wh. 

May 

Naini Tal, Ra- 

17. Caucalis- 

Anthriecaa, Scop. ... 


H. 

3' 

B. 

August ... 

lam. 

Naini Tal, Pa- 

LV.—ARALTACEiE. 

1. Aralia. 

cissifolia, Griff. 





May 

ton. 

Tar. scandens ... 

1 

S. sc. 

... 

... 

Dwali, Madhari 

2. Pentapanax- 

Leschenaultii, Seem.,,, 





May 

Pass. 

var. unibellatTi’n ... 

3 

sii. 

.20' 


Madhari Pass, 

3. Heptaplenram- 

i m p r e s s u m, C. B. 


Tr. 

25'—SO' 


September, 

Dwali. 

Chami-binaik, 

Clarke. 

venulosum. Seem. 

... 

S. sc. 

30'—40' 

... 

March ... 

Outer hills ... 

4. Heteropanax* 
fragrans, Seem. 


Tr. 

20' 


December, 

Bh4bar 

5. Brassiopsis. 
aculeata, Seem, 


Tr. 

4'—8' ' 

Wli. 

February, 

Sarju valley ... 

6. Macropaaax- 

oreophilum, Miq. ... 


Sh. 

6' 


<*• 

Naini Tal ... 

7* Hedera. 

Helix, L. 

1 

S. sc. 

30'—40' 

Wh. 

October ... 

Bagesar, Naini 

LVI.—CORNACEJE. 

1. Marlea. 

Ijegonisefolia, B.oxh. «*, 

»«0 

Tr. 

20' 


June 

Tal. 

P4ton, outer 






1 hills. 


OF THE NOBTH-WESTEKN PBOTIKCES- 


489 


Phi ids —(con tinned}. 


cS 

'o 

& ■ 

•*» 

Himd- 



s 

o 

o 

.5 

li 

II 

s 

n 

*S 

fi 

Tibet. 

Remarks. 

Open 

I3,5(X) 

E. 

D. 


= Tordt/liopsls Brunorm in Herb, 

Do. 

15—11,000 

K. 

... 


S. & W. 

Bo. 

5, 5—6,500 

E. 



l^robably ■= Torilis Anthriscus of list. 

Forest 

8,600 

R. 

... 

... 

which is not found in Herb. 
Strachey, though Caucalis An- 
tliriscus is there, named in ma¬ 
nuscript without a printed ticket. 

Do. 

8—10,000 

r] 

... 

... 


Forest near wa¬ 

10,000 

R. 



s= Heclera tommiosa in Herb S. h W, 

ter 

Forest ... 

1—3,000 

R. 



SSI Paratropia and Hedera No. 6, in 

Do. 

1 1,000 

R. 

... 

... 

Herb, S. & W. 

3&Pamx fragrans in Herb. S. & W, 

Bo. 

2, 5—4,000 

j 

R. 

... 


SB Hedera No. 3 in Herb. S. Ss W» 

t 

Bo. 

6,500 

E. 

... 


»Hedera No. 5 in Herb. S. & W. 

Bo. 

3—9,000 

E. 

... 

... 


Open 

3—6,000 

% 

... 

... 




490 


HIMALAYAN DISTRICT?^ 


List of Ku7naon 


Name^ 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

2. CoTniLS. 







macropliyLa, Wall, ... 
oblonga, Wall. 

2 

Tr. 

3(y—40' 

Wh. 

May 

Naini TH ... 

3 

Sh. 

3 6'—20' 

Wh. 

October ... 

Common 

capitata, V/all, 


Tr. 

20' 

Y. 

June 

Pyura, &c. ... 

LVII.—CAPRIIOLI- 
ACEiE. 

1. VilDiirnuni- 







cotmifoliuiD, X)on .. 

1 

Sh. 

16' 

W. Pk 

May 

Naini Tal^ 
Dwali. 

Btellulatum, Wall, ... 

5 

Sh. 

12' 

Wh. 

Do. 

Binsar, &c. ... 

var.- 

6 

Bh. 

16' 


Do. 

Dudatoli ... 

„ invohicrata ... 

7 

Sh. 

16' 

Wh. 

1>0. 

Kutbi 

punctatum, Ifani. 
coriaceum, Bl. 

3 

Tr. 

40'-60 

Wh. 

Do. 

Sarju valley ... 

8 

Sh. 

16' 

Wh 

July 

Common 

erubescens, W'all, 

2 

Sh. 

16' 

Wh.Tk. 

May 

KathijLahur... 

nervosuru, Don 

4 

Sh. 

16'-20' 

Pk. 

Do. 

Madhari Pass, 
Pindari, 

2. Triosetum. 







hirsutum, Walh 

... 

Sh. 

4' 

.»• 

July 

Dugli M. 

3- Abelia- 







triflora, Br. 


Sh. 

10' 

Wh. 

May 

Naini Tal, Ma- 
lari. 

4. Lonicera- 







hispida, Palh t.. 

11 

Sh. 

10' 

Y. 

June 

Sagtea-deo 

Pass. 

glauca, Bf, Sf T, «. 

2 

Sh. 

2r 

Y. 

July 

Milam, Bom- 

agperifolia, Hf. ^ T, 

6 

Sh. 

24 '—3' 

Y. 

Do. 

pras. 

Himkim 

angastifolia, Wall ... 

8? 

Sh. 

10'—12' 

l"k. W. 

May 

Namik, Kathi, 

rupicola, Hf, ^ 7\ ... 

6 

Sh. 

n' 

Pk. 

July 

Rimkim 

Bpinosa, Jacqutm. ... 

4 

Sh. 

24' 

Y. 

Do. ... 

Ni'ti, Rimkim, 

parrifolia, Edgem. ... 

3 

Sb. 

2' 

Y. 

May 

Pindari, 

Champwa. 

oborata, BotjU 

1 

Sh. 

2' 

Y. 

July 

Milam ..i 

quinqueloenlai is, 

9 

Sh. 

12' 

y. 

May ... 

Naini Tal, &c., 

Hardiv. 






liypoleuca, Dene. ... 

7 

Sh. 

6'-f»' 

Y. 

June 

Jelam 

alpigena, L. 

10 

Sh 

16'-20' 

Y. Pk. 

July 

Namik, Milam, 

sinensis, Dene. 

14 

S. sc. 

20' 

»•% 

June 

Almora 

5. Leycesteria- 







formosa, Wall, 

... 

Sh. 

6'-8' 

W. Pk. 

May ... 

Gdgar, Binsar 
&c. 
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Fimits — (continued). 


6 

*o 

[ a 

p* 

o 

o 

Himd- 

laya. 



«w 

o 

DD 

£ 

i 

o 

o ® 

* 
a o 

t 

2 

‘3 

b 

p 

Tibet. 

EemarkSs 

Forest 

5—7,500 

R. 




Open & woods 


R. 



= Benthamia- fragifera in Herb. S. 
& W. 

Open 

5—fyOOO 

K. 



Forest 

7—10,000 

R. 


... 


Oo, 

7 6,500 

R. 


... 


Bo. 

8- 9,.500 

R 


... 


Bo. 

7,5(Wi 

R. 




Bo. 


R. 


... 


Open and woods 

5-8,500 

R. 


*«• 


Forest 


R. 


... 


Bo. 

9,5—11,000 

K. 

... 



Open rocks ... 

10,500 

R. 

... 

... 


Woods 

6,-10,500 

: E. 

D. ; 

' i 

... 


Open 

11,000 

R. 

! 

1 

I 



Bo. 

12, 5—14,500 

- 

-i 

... 


Do. 

IS,500 


! 

T. 


Forest ' t«. 

8—9,000 

R. 

! 

... 


Open 

13,500 

••• 


T. 


Bo. 

11,5—13,500 

... 

B. 

T. 


Bch 

12,000 

R. 

... 



Bo. 

12,500 


D. 



Open & woods, 

3-7,000 

R. 




Open 

9,000 


B. 



Open & woods. 

8, 5-11,500 

R. 

B. 



Cultivated ... 

5,500 

B. 




Forest 

1 

7-9,000 

R. ' 

... 
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HIMALAYAN DISTHICTS 


List of Kumaon 












1 

M 

Q 

1 

*5s 

a> 



c3 

o 


O 



Name, 

_ ^ 3 
i j s 

^ C? 

Sd 

«w 

o 

*o 

tw 

o 

o 

q=5 



is 

•S cc O 

*1 

a 

*5) 

S 

o 

o 

a 

§ 


a 

K 

W 

Q 



Lvm.-EUBiACE-ai:. 







1. Adiua. 







oordifolia. Hook./. ... 


Tr. 

60' 

Wh. 

January ... 

Bluibar 

2, Stepliegyne. 

parvifolia, Korih. ... 


Tr. 

40' 

Wli. 

Do. 

Do. 

3. TTncaria* 







pilosa, Uoxh, 

«•« 

Sh. 


... 

June 

Sarju valley ... 

4. Hymenopogon- 
parasiticiia, Wall. 

■•1 

Sh. F. 

l'-2' 

Wh. 

July 

Binsar, &c. ... 

5. Hymenodictyon. 
excelsiim, Wall ... 

s 

Tr. P. 

30' 

IM 


Kill a p a t li a r. 

flaccidum, WalL ... 

1 

Tr. F. 

20' 


• •• 

&c. 

Mohargilri 

6. Wendlandia. 







exsrta, DC, 

1 

Tr. 

30' 

Wh. 

May 

Bhabar, Bage- 

fcinctoria, DC, 

2 

Tr, 

15' 

Wh. 

Do. 

sar. 

Bagesar 

7. Argostemma. 







sarmentosum, Wall. „ 
Terticillatiim, Wall.,.. 

2 

1 

H. 

H. 

3" 

3" 

Wh. 

Wh. 

1 August ... 
Do. 

Sarju valley 

Do. 

8. Clarkella. 







nana, Hooh.f, ,,, 


H. 

2"— 

Wh. 

Do. 

Mohargari 

9- Hedyotis. 







stipalata, Br. 

3 

H. 

12" 

Wh. 

Do. 

Almora ... 

10- Oldenlandia. 







Hcyiiei, Br. 
gracilis, DC. 
coccinea,/?o^/e 

««a 

H. 

H. 

H. 

4" 

6"—9" 
6"—16" 

Wh. 

Br. 

Do. 

April 

|July 

Do. 

Do. 

Bin&ar »»• 



OF !?HE l^ORTH-WESTERN PROVINCES. 

Flcmts —(continned). 
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6 

*o 

o 

% 

as 

S3 

O 

Hima¬ 

laya. 



o 

m 

a 

o 

’-S 

a 

o 

u 

QJ 

S O 

1 ^ 

I a a> 

Cj 

S 

.S 

P 

Tibet. 

Remarks. 

Forest 

1,000 

B. 

1 



—Nauclea No. 1 in Herb. S. & W. 

Do. 

i 

1,000 

B. 



^Nauclea No. 2 in Herb. S. & W. 

Do. 

2,500 

B. 




On trees 

6-7,500 

E. 




Forest 

2,500 

R. 




Do. 

4.000 

R. 




Do. 

1-3,000 

R. 




Do. 

2-3,000 

E. 




Wet banks ... 

3—4,500 

R. 




Do. 

8—4,500 

R. 


... 


Do. 

4,000 

R. 

... 

... 

^Ophiarrhiza No. 2 in Herb. S. 
& W. 

Near water ... 

4,000 

R. 

... 

... 


Open 

5,500 

R. 



^Bedijotis No. 2 in Herb. S. & W. 

Do. ... 

4 ~ 5,500 

R. 

... 

... 

—Kohautia No. I in Herb. S. & W. 

Open grass ... 

7,000 

R. 

... 


zziKohautia No. 2 in Herb. S. & W. 
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EIMA'LAYAN DISTRICTS' 


List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

a 

o 

11. Anotis- 







©alycina, Wall. ... 

12. OpMorrhiza. 


H. 

3"—6" 

■\Vh. 

August ... 

Nami Tal,,&c.^ 

fasciciilata, Do7i ... 

... 

H. 


Wh. 

Do. ... 

Mohargari 

13. Adenosacme- 







longifolia. Wall. 

... 

H. 

3' 

y. 

Do. ... 

Mohargari, Sar- 
ju valley. 

14 Eandia. 







tetraBpermaj Roxh. ... 


Sh. 


y. 

May 

Sarju valley ... 

dumetorum, Lam. ... 

15. Gardenia- 


Tr. 

15' 

y. 

Do. ... 

Sarju valley 
Bhabar, Bi- 
gesar. 

turgidaj Roxl. 

2 

Tr. 

30' 


... 

Bhabar 

16. Knoxia* 







corymbosa, Willd. ... 


H. 

6" 

... 

August ... 

Almora, &c. ... 

brachycarpa, Br. 

... 

... 

12"-15" 

Pk. 

September, 

Baijnath 

17. Pavetta- 







iixdica, L. 



... 


... 


Tar. tomentosa ... 

* 

Tr. 

16' 

Wh. 

June 

Kota Dhn, Sar¬ 
ju valley. 

18- Coffea. 







bengalensis, Roxh. 


Sh. 

2'-3' 

Wh. 

March ... 

Bhabar 

19- Hamiltonia 







suaTColens, Roxh. 


Sh. 

10'-12' 

Bl. 

October ... 

Kali mat, Sarju 
valley. 

20. Leptodermi 







lanceolata, Wall. 

1 

Sh. 

10' 

Bl. 

June ... 

Binsar, &c. 

gp. -... 

21- Spermacoce 

2 

Sh. 


... 


Dudatoli 

LBiocarpa, Br. 


H. 

12" 

Wh. 

September, 

Almora 

rfcicttlariSj L.f. 

2 

H. 

12" 

... 

j Do. ... 

Do. 



m THE NORTH-WESTER^^ PROVINCES. 


m 


Pianih —(coEtinued). 


Conditions of soil, &c. 

o 

§ 

■s 

o 

a 

O 

ai 

>M 

a -w 

Himd‘‘ 

laya. 

Tibet. 

Remarks. 

.2 

Q 

Shady banks 

6—7,000 

E. 

I 

j 


... 

= Bedyotisl^o..l in Herb. S. & W. 

Wet rocks 

4,000 

R. 

... 

... 

= Ophiorrkiza No. 1 in Herb S. & W. 

Woods 

3-4,000 

R. 

... 

... 


Open 

4-6,000 

R. 



S5S Gardenia No. 1 in Herb. S. & W. 

Eorcst 

1--3,000 

R. 

••• 

... 


Do. 

1,000 

R. 

... 

••• 


Open 

4*600 

R- 



=Spermacoce No. 1 in Herb. S. & 

Do. 

4,000 

R. 


1 

W. 

forest 

2-3,500 

E. 

... j 

i 

j 


Do. 

1-2,600 

R. 

... 

... 


Open 

2,5-6,000 

R. ‘ 

... 



Do. 

6-8,000 

R. 




Forest 

10,000 

R. 

... 

... 


By water 

4,000 

R. 



—Borreria lasiocarpa in Herb A 

Open 

4,000 

E. 


... 

& W. 


m 


hima'layan districts 


List of Kiimaon 


Name, 

Herbarium number 
(Stracliey and Win- 
terbottom) 

Habit of growth. 

Height of plant. 

o 

O 

VI 

pj 

o 

o 

Time of flowering. 

Locality. 

22> Eubia. 

cordifolia, L. 

1 

H sc. 

6'-10' 

E. 

July 

1 

Outer hills ... 

Manjista, Itoxl. 

2 

H. sc 

S'' 

Gr. 

Do. 

Niti 

Mgeworthii, Boak.(ry 

3 

H. pr. 

6' 

Y. Gr. 

August ... 

Sar ju valley ... 

23* Galinm- 

trifloruin, Michx, .•« 

1 

H. 

6"—12" 

Pk. 

May 

Naini Tal, Dwa- 

elegans, Wall* ... 

2 & 8 

H. 

6"—2'' 

Wh. 

Do. & June 

li, Milam. 
Naini Tal.Kfi- 

Mollugo, L. «. 

3, 5, 9, 

H. sc 

2''—14' 

E. Pk. 

June, Au- 

limundi, Rur 
Pass. 

Gori valley, 

sp - 

4 

H,sc. 

2' 

•#« 

gust. 

August .. 

Kamni, Bin- 
sar, Girgaon. 
Binsar, Milam, 

acutura, Edgew. ... 

6 

H.sc 

1'_2' 

Y. 

September, 

Badarimith ... 

aparine, L, ... 

7 

H.sc 

3'-.5' 

Y. 

August ... 

Edlam. Niti .. 

hirtiflorum, Eeq. 

10 

H. sc. 

3' 

... 

May 

Almora 

LIX.—VALERIAN- 
OE^. 

I. Triptostegia* 

glandulifexa, Wall* ... 


H. 

1'—2' 

Wh. 

May ’ 

KalimundiPass, 

2. Valeriana* 

Eardwickii, Wall. 

1 

H. 

3'—4' 

Pk. 

August 

Naini T£l, Ea- 

var.—— .. 

. 2 

H. 

12"~15' 

7 

Do. 

1am valley. 

. Milam, Niti ... 

sp.- 

3 

H. 

2"—3" 

Pk. 

Jiily 

. Bompras ... 

gp,- ^ 

. 4 

H. 

9" 



Garhwal 

Wallichii, DC. 

. 5, 6 

H. 

9^/—12« 

' Wh. 

March, 

Almora, Naini 

sp.- 

7 

H. 

6" 

Wh. 

May. 

May 

Tal, Madhari 
Pass. 

. Dwali 


uf’ IHE NOETH-W'EtSTERN PBOflKCES» 
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IHiifds —(coBliritiedj, 


d 

ii 

o 

* 

a 

o 

O 

o 

1 

eS 

.2 

§ a 
•:2 » 
r ^ 

S 

Hhnd- 
lay a. 


Remarlc^ 

*S 

pi 

« 

Open 

5-7,000 

K. 




Do. 

n,5»i0 


ii. 

... 


Do. 

s,:iU0 

H. 


... 


IShatle & open, 

7—Ilj500 

R. 

D. 

... 


Do. &: woods ... 

5—11,000 

R. 


... 


■Shade & open... 

5- 8,000 

R. 

... 

... 


Do. 

j 11,000 

R. 

D. 


1 

Open 

! 10,000 i 

.. 

D. 


! 

Do. ,„i 

1 1 — 12,000 

R. 

D. 



Do. 

9—11,000 

R. 




Do. 

5,OOU 

R. 


i 

1 

j 

! 

1 

1 

FoTegt 

i 

1 

9,000 ! 

R. 




Do. 

6-8,500 

B. 




Open 

11.500 

**» 

D. 



i)o. 

: 14,500 


D. 

... 


Do. 

f 

5—8,000 

{ •«r 

R. 

i 

... 



Do. 

9,500 

I 

R. 








1 
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•nnrA'LAYAN 'DISTRICT?? 


List of Kimimm 


I^amcT 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

j 

% 

o 

'S 

m 

- 

o 

o 

o 

0 

o 

lo 

O 

Time of flowering. 

Locality. 

1 

3. ISfardostacliys- 







Jatamansi, DC. ... 

1 & 2 

1 H. 


Pk. 

August ... 

Ralam, Milam, 
Findari. 

LX.—DIPSACEjE. 

1, Soatiosa- 







Caudolleana, Wall, 

— 

H. 

V 

•Wh. 

April 

ATmora, &c. ... 

2. Bipsacus. 





1 


■inermiSj Covlt. ... 


H. 

4^-6' 

Wh. 

August ... 

Binsar, &c. ... 

3, llorina. 






i 

iongifolia, ^ all. ... 

1 

H. 

3' 

Pk. 

Do. ... 

Kalam, Findari, 

•persica, L. 

2 

H. 

2 ' 

\ 

J line 

JNaini Tal 

Coulteriana, lioytej 

3 

H. 

H' 

y. 

July 

Bampa 

‘LXI.-COMPOSIT^. 

1. Vernonia. 

! 

1 

1 

1 

■ 





aathelmintica, Willd. 

1 

H. 

3' 

Fr. , 

August ... 

Almora 

cinerea, Less. 

2 

H. 

2 ' 

Fr. 

Do, ... 

Do., &c. ... 

■2. Adenostemiiia. 







vlseostmi, Font ... 

3 

B. 

2 ^ 

Wh. 

Do. 

Gori river 

var. elatiim, Pon, 

2 

H. 

2' 

Wh. 

Do. ... 

Almora 

„ lat!folium, 




' 1 



Don 

1 

H. 

2' 

Wh. 

September^ 

Do. 

3. EapatoriTim. 







RoeyeBii, Wall. ... 

1 

H. 

S'- 

Wh. 

October ... 

Kalimat,Binsar^ 

cannabinuni, Z. ... 






Tar. indivisum... 

4. Solidagb. 

2 

H. 

3' 

Y. 

Da* ... 

Sarju valley ... 

Virga aurea, Z. ... 


H, 

S'-4' 

Y. 

September, 

Almora, Nainl 

1 T41. 


CIF THE KORTH-WEsrERK PEOVINGES. 


—(coiitiiiiied). 


Eemarks, 



12,5—15,500 

E. 

i 


Bo. 

4—6,500 

, R. 

- 

i 

Woods 

5—8,000 

1 R. 

... 

... 

Open 

11—12,000 

R; 


i 

Bo. 

8,000 

H. 

d! 

... ; 

Bo. 

10—11,000 

i 

1 


Do. 

5,500 i 

R. 


i 

Bo. 

2,5—5,500 ; 

1 

R. 



'Woods 

5,000 i 

R. 



Open 

5,000 ; 

R. 

... 


Bo. 

1 

5,000 ; 

R. 



1 

! 

Forest ..J 

6-^ 7,000 I 

R. 



_ i 

Open ...| 

... j 

4,000 1 

E. 


... 


Woods 


6—7,000 
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iriMA^LAYAN DISTRICTS 


Lwi of Kuinaon 



L 

a sa 







JS --I 


1 

ri 

Q> 

bo 

.2 

*5m 

a> 


Hame. 

a 

o 

&D 

'pM 

O 

03 

1 



Ip 

O 


O 


- 1 


s ^ .p 

+a 

1 

.Bf 

P 

o 

0) 

3> 

§ i 


A 


w 

5 


1-^ 1 

5, Bicrocepliala. 

latifolia, DC. 

ij. — 

H. i 


... 

June 

Naini Tal, Al- 
luora, &C. 

61 Cyatliocline. 
lyrata, Cass. 


H. 

I'-ii' 

Pi*. 

February, 

Almora, &c. ... 

7, Myriactis. 







nepalensis, Less. ... 
Gmelini, DC. 

2 

1 

H. 

H. 

2^ 

1'—2' 

W. Y. 
Li. 

AllgUBt ... 
Do. ... 

Abnora, Dwali, 
Baiui Tal, &c.. 

8. Ehyncospermum^ 







Y e r t i c i 11 a t anij 

M. 

H. 

2' 

... 

September, 

Biusar 

Udnw. 







9r Aster: 







tricephalus. C. B, 


H- 

2^ 

Bl 

August ... 

Milam, Naini 

Clarke. 






Tal. 

diplostep li i 0 i d e 9, 

... 

H. 

9"—12" 

' Bl. 

Do. ... 

ilalain 

Benih. 

molliusculus, Benili.i 

... 

H. 

r 

Li. 

May- 

Common 

Thomson!^ C. B. 

... 

H. 

l'-2' 

rk. 

August ... 

Gangoli, Sic. ... 

Clarke. 






Halam river ... 

asperulus, Neea- 

... 

H. 

1 '—2' 

Bk. 

Do. ... 

tibeticus, Hook f. 

... 

H. 

9"“ 

Li. 

September; 

, Lap tel 

Stracheyi, Hook. 

... 

H. 

2" 

? 

1 

October ... 

, Bindari 

10. Erigeron. 

acre, L. 




1 

1 

1 

! Bl*. 


... 

var. monticola ... 

*4 

ii. 

a"—0" 


August .. 

. Kalimat 

„ alpinam ... 

5 

H. 


Bl. 

April 

.'Bompras 

„ muiticaale... 

2 

H. 

1'—2^ 

Wh. 

August .. 

. Naini Tal, &c. 

ijaiil t i r a d i a t u m j 

6 

H. 

1'-—2' 

Bl. 

Do. 

. N a i n i T a 1, 

BeniJin 






Dtidatoli. 

s,.,— 

... 

H, 

3"—-8" 

Li. 

July 

, Kalajawar, Nitl 




OF THE NORTH-WESTERN PROVINCES. 
F limts —(continued). 
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6 I 

’o 

» 

& 

'i 

1 

Hima¬ 

laya. 

i 

! 

! 


*c 

I® 

fi 

,2 

1 i 

o : 

S 

=3 

.2 ^ 

^.a ** 

Si c.< 

> ^ 

fS 

i 

1 

& 

3 

1 

1 

« : 

Tibet. 

Remarks. 

Open n e a f': 

water | 

5—6^5CM) 

1 

B.: 

! 

j 

1 

1 

i 


1 

Do. ...i 

2—5,50D 

R. 

i 


1 

! 

*" ' 


j 

Open 

\ 

5—8,000 : 

1 

R. ; 




Woods 

5,5—10,000 1 

K. : 


... 


Do. 

6,5—7,500 

E. 



= Leptocoma racema&a in Herb, 
S. & W. 

Open 

7—11,500 

R. ' 

D. 

! 

=:Erigeronf No. 3 in Herb S & W. 

Do. 

13,000 

1 

i R. 

1 

I 


\ =: Diplopappus No. 6 in Herb, 
S. & W. 

Do. 

6,-8,500 

1 R. 



' = Diplopappus No. 1 in Herb- 
1 S. & W. 

Woods 

i 6,000 

R. 

... 


ssCalimerls fiexvo&a in Herb. 

1 S. & W. 

Open 

I 9,000 

R. 



i 

Do. 

' 15,000 

... 


T. 

sa Diplopoppus No. 2 in Herb. S & W. 

Do. 

12—12,500 

R. 

... 


= Heterochata No. 2 in Herb. 

S. & w. 

Open 

.! 6—-7,000 

R* 




Do. 

i 14—16,000 


d! 

T, 


■Wools 

, 1 5,5—7,000 

U. 


... 


Forest 

7—9,000 

R. 


... 


Open 

■ 1 14—17,000 

... 

D. 

T. 

— Heierchceta No. 1 in Herb, 
S. & W. 
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ja:rMA'LAYAN DISTRICTS 


List of Kiimaon 


Name. 

H erbarium number 

(Strachey and Win- 
terbotjtom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of fl^owering. 

Locality. 

11, Mcroglossa. 






1 

albescens, C. B. 
Clarke. 

12. Conyza. 

• * * 

H. Sh. 

2'--3' 

Li. 

August ... 

Bugli, Tola ... 

japonica, Le$s. 

’ 8 

H., 

g// 

Pk. 

March ... 

Ain*ora, Naini 
Tal. 

TiBcidiila, WalL 

2 

H. Sh. 


Pk. 

February, 

Outer hills ... 

abBinthifolia, UC. ... 

1 

H. 

3' 

Y. 

August ... 

Almora, Saba, 

sp.- 

4 

H. 

9^'—12" 

Bl. 

Do. ... 

I’iajhoti, Ea- 
lam 

13. Blnmea. 







lacera, DC. 

4 

H. 

6" = 9" 



Almora 

laciniata, DC. 

3 

H. 

3' 


March 

Bo. 

oxyodouta, DC. 

7 

H. 

... 



Garhwal 

aromatica, DC. 

14, Lag’gera. 

2 

H. 

S' 

... 

March 

Bliabar 

alata, Benih. 
pterodonta, Benift. 


H. 

S' 

Pk. 

September, 

Kapkot 


H. 

4'—*6' 

Pk. 

March ... 

Outer hills ... 

aurita, ? 


H 

... 



? 

15, Splisexauthtis. 







indiciiB, L. ... 


H. 

6" 

Pr. 

April 

Almora 

16. lieontopodinm. 



j 




alpinnm, Cass. 

1 

H. 

i"—n" 


August ... 

Chor-hoti Pass, 

sp.- 

2 

H. 



Bo. ... 

Valleys in 
^Gug4 


3 

H- 

6" 


Bo 

Ralam 

„ rar. Stracneyi, 

17, Anapkalis. 

4 

H. 

I'—iy 

f • • 

Bo. ... 

Tola 

ciimamonca, Benih.^ 

9 

H. 

2'-^3' 

Wh. 

September, 

Binsar, Haini 
TaL 

tripiinervis, Slms..^, 

12 

H. 

2'-3' 

Wh. 

August ... 

Binsar 

nnbigena, VC. 

10 

H. 

&" 

Wh. 

Do. ... 

Barjikang, To- 
pidhimga. 

cortorta, Hook.f. ... 

00 

H. 


Wh.| 

Bo. 

I September, 

G 01 h i ngj Al¬ 
mora, &c 




Tffp. NORTH-WEiSTEP.^s PROVIKCEf?^ 


5{)3 

Pla nU —(eontiniied). 


d 

'S 

m 

*w 

o 

s 

1 

o 

© 

1 

o 

© 

g « 

O o 
sc 
ce © 

tiimd- 

layn. 

Tibet. 

Remarks. 

Si 

P 

'Open 

11—11,500 

R. 

D. 


ss Aster ferrnginens in Herb* 






S. & W. 

Open, near 

5—7,000 

B. 




water. 






Bo. 

4,000 

K. 


... 


Open, dry 

5,5-8,500 

R. ^ 




Open, near 

12—15,000 

B. 

D. 

T 


water. 





’ 

Open 

4,600 

R. 

• »« 



Do. 

4—5,000 

K. 


... 


... 

5,000 

R. 


... 


Open 

1,000 

R. 




Do. 

3,500 

' R. 



s=:Blumm No. 6 in Herb. S, & W, 

Do. ...i 

4—5,000 1 

R 


;_ 

= Biimea No. 1 in Herb. S. & W. 


? 

! 




= Bium€a No. 5 in Herb. S. & W, 

Open, near 

i 

5,500 

R. 




water. 





j 

i 

Open 

1-6,000 


... 

T. 


Bo. 

15,000 



T. 


Do. 

i 11—13,000 

B. 




Do. 

1 

11,500 

i 

D. 

... j 


Do. 

6—8,000 

i 

R. 


... 


Do, 

7,6-8,000 

R. 




Do. 

14,-15,000 


d’ 

T* 1 


|do. 

1 6,-13,000 

! 

R. 

D. 

i 
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HIMA'LATA-N DISTRICTS 


List of Kurnaon 


Name. 


^,3 

S 


& o 

j "S 


Anaplialis— 

Qcancld.). 

©hioaantha, VC, 

var.- 

adnata, DC, 

intermedia, DC. ... 

sp.- 

sp.-- 

18, Pliagnalon. 

niveiiiQ, Edgew. ... 

19. Guaplialium. 

hypolaicutn, DC. 
luteo-albiim, L. ... 
indicum, L, 

20, Csesulia. 

axillaris, Roxb. — 

21. Iniila. 

veetita, Wall, 

nervosa, Wall, 

barbata. Wall. 

Cappa, DC. •‘- 
cuspidata, Hf . §* T., - 

sp.-- 

22. Vicoa. 

auriculata, Casst ... 

23. Carpesium. 

cernuum, L. 

var. pedunctilosum, 
abrotanoides, L. ... 


2 

7 

1 

11 

6 

6 


4 

3 

6 

1 

6 


I 

Pi 

o 

.a 


'i 


H. ,12"-15''| 


H. 

H. 

H. 

H. 

H, 


H. 


6 " 

8" 

8'' 

8'' * 


H. I U" 
H. 1' 

1 1 ' 


H. 

H. 

H. 

H. 

H. 

Sh. 

H, 

fl. 

H. 

H. 


6"—9" 


Wh. 

Wh. 

Wh. 

Wh 

Wh. 

Pk. 


o 

a) 

a 


September, Tola, Mila m, 
Do. ... Bagfdwtir 
Do. .. Biiisar, Naiiii 
Tal. 

August ...| ? 

September, Dhauli valley, 
June ...Findari 


June ... Samangentha.. 


y. 

y. 


May 

iMarch 

Do. 


September) 


Almora, Kathi,l 
Do. 

Do. 


Kota, Retagar, 


2' 

S'—4' 
4'-6' 

24' 


6 "— 8 " 


Y. {March 
Fk. 

Y. 

Y. 

Y. 


Almora, Hard- 

I 

September,TCapkot, Kaiui 

' Tab ' 

August ...lEalam river 
March ...T’yura, &c. _ 

February, Almora, Kami 
' Tal. 


March 


Gr. Y. 


Almora 


fAugust ...’Naini T^l 

August ...Mohargari 
I Fass, Binsar. 
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Phtrdg —(continued}. 


6 

1 

o 

* 

.2 

"13 

o 

O 

1 ® ; 

o ] fh 

II 1 “ 

1 ^ ' - 

I ^ 1 

i ii 1 

1 « , b 

^ ■ *5 

md- 

ija. 

+» 

, Remarks^ 

Open 

1 1 

i i 

i i 

* -'2,000 1 ... 

i 

1 

! 

1 D. 

i 


Do. 

8,000 H. 




Do. 

6—7,500 E. 


... 


Do. 

? 




Do. 

9,000 R. 

D. j ... 


Do 

10,.500; R. 

i 


On rocks 

7,000 R. 

! 

I D. i ... 

i i 

i : 

■ 

Open 

0,5-8,000 R- 




Do. 

' 5,500 : R- 


... 


Do. 

1 1,600 . R. 




Bice fields 

i 

2—3,500 ‘ E. 

... ... 


Open 

1^4,000 f'B 1 

... j ... 


Do. 

8,5 - 7,000 K ! 

... 1 ... 


Do. 

8,5 10,000 ' R. 


... 


Do. ...i 

4,600 E. 


••• ; 


Woods 

j 

5 — 7,000 ; R. 

1 


« • t 1 


Open 

o 

o 

o 


! 

j 

W oods 

7,000 : R 


f 

1 

... i 

Woods ...| 

6 -7,500 i R. 
i 

i ' 


... j 

■■■| 
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TOmXlayak districts 

List qf Kumaon 


'500 











4 



bb 



§ 'TJ 





§ . 

pc 

§ 


f.* 

<u 


Kame- 

.S'S 

o 

*o 


o 



Q 


43 


“S 



'1?^. ^ 

i 

% 

o 

<» 

a 

'3 

o 



w 

a 

O 



24- AdenocatrloB- 







bicolor, HooA*, 

i 

H. 


Wh. 

September, 

Paton 

26. Xanthium. 







Strumarium, L. ... 

... 

H. 

2' 

... 

dune 

Almora, &c. .... 

26- Siegesbeckia. 







orientalis, L, t.. 

... 

H. 


Y. 

August ... 

Jalat .... 

27- Eclipta. 







alba, Hassk, 

... 

H. 

ir 


March ... 

Almora, Naial 






Tal. 

28- BlainviJlea. 







latlfolia, DC. 

... 

H. 

2' 

... 

July 

Do, 

29. Bidens- 







tripartita, Jy. 

3 

H. 


Wh. 

August ... 

Almora, &c. ... 

pilosa, L. ... 

2 

H. 

2'-4^ , 

Wh. 

February, 

Kamganga ri¬ 

decomposita, Wall.^ 

1 

H. 

4' 

y. 

August ... 

ver, &c. 
Almora, &c. 

30. Galiusoga. 

parviflora, Cav. ... 


H. 

12" 

' Wh, 

All the 

Do. 






year. 


31. Allardia. 







glabra, Dene. 

1 

H. 

2" 

Wh. 

July 

Chorhoti Pass, 

tomentosa, Dene. 

3 

H. 

4"-5" 

Pk. 

August ... 

•Milam, Sec. ... 


2 

H. 

3" 

Pk. 

1)0. 

Balchha Pass... 

32. Chrysantliel- 







Mm. 







indicum, DC. 

... 

H. 

4"—5'' 

Y. 

September, 

, Hawalbagh 

33- C0l}lll9r» 







bemispherica, fVal^,, 

... 

H. 

6" 

Y. 

March ... 

, Patli-Ddn 
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Fhnts —(continned). 


6 

*3 

Q> 

s 

■s 

Himdr 

taya. 



o 

m 

1 

P 

O 

O 

Elevation in f £ 
the sea. 

t 

c3 

] 

i 

1 ^ 
i P 

Tibet. 

Eemarkf. 

j ___ _ 

I'orest 

7*000 

B. 

i 



Open 

5,600 

E. 

... 

- 


Eorestji 

1 

5—8,600 

R. 


... 


Open 

6,600 

R. 

... 

•'* 1 


Do. 

i 

1 

5—6,500 i 

R. 

i 

... 


Do. 

4,000 

R. 

1 



Do. 

3—7,000 

R. 




Do. 

4—6,000 

1 

E. 

I 

i 

... 


naturalized in' 
gardens. 

5—6,000 

E. 




Open 

16,500 . 



T. 


Do. 

13—16,000 


i)! 

T. 


Do. 

16—17,000 

... 


T. 


Do. 

4,000 

|E. 


... 


Do. 

2,600 

R. 

... 

... 

^Machlis hmnispherica in Herb. 

S. &.W. 
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HI3TiLAYAK DISTRICT’S 


List of Kiimaon 







j 


Kame». 

s 1*1 

i 

% 

0 

i 

1 

'p. 

OJ 

1 

tpl 

‘M 

be 

P' 

'5 

0 

1 



£fs 

5h g 0 

'0 i 

0 

A 

tD 

0 

0 i 

en 

0 

0 i 


j 

"Z s 

i i 

"gj 

"o i' 

_; 

0 

! 


H ! 


0 i 

H j 


' i 

34. Tauacetum. 

2 

H ' 

1 ' 

1 !, 

Y. September, Pindari,* Ttmg^ 

aubigenum, Wall..^ 


1 



j 

nath. 

tibeticiim, Bf. ^ T.y 

3 

1 

H. 1 

1 

1 ^ 

Y. 1. 

t 

August ...! 

Milam 


1 

H. i 

1 

2 ' 

y. 

1 

September, 

Pindari, Tupg- 
Hath. 

T\/~^ 

4 

H 

1 ' 

Y. ’August ... 

GotlTmg 

tom€titosiim> ••■ 

gracUe, 

16 

H. 



September, 

Sat la j river 

ill Guge 

35 . Artemisia. 







scoparia, W. B, 
stricta, Edge^v, 


II 

3' 

... August ... 

Hawalbagli ... 


H. 



Do. ... 

Alii am, She* 

11 



long. 

maritiaia, X. 
yestita, IVdll. 
sacrorum, Ledeb. ... 

5 

4 

15 

H. 

11 . 

H. 

2 ' 

3' 


Do. ... 
Do. 

September, 

Jelam ■ 

Common 

Sat la] river 

in Guge. 

var.-- »*• 

yu^garis, L. 

6 

H. 

i 2 ' 

Br. 

August ... 

Tola, Alliam ... 

2 , 8 , 9,14 

IL i 

1 

1 '—3' 


Do. ... 

Almora, Ke¬ 
el aruath. 

Roxburgbianay Bess, 
var, grata 

3, 7 

1 

H. 

3' 

Br. 

Do. ... 

Binsar, Ealam 
valley. 

Satlaj va’.’ey in 

Guge. 

lasciciilata, Bieh, ... 

17 

H. 

... 


September, 

bypolexica,jEd^eio.... 

12, 13 

... 

... 

... 

August ... 

Milam, Shelong, 
Satlaj valley 







in-Onge, Ba- 
dariiiath. 

Stracbeyi,, Bf. 8cT»f 
macrobotrys, Ledeb. 

19 

18 

H. 

H. 

1 ' 

Y. 

September 

Do, 

Alanasarowar... 
Alilau], Topi- 
dhunga. 

sp.- 


... 

1 

... 

(91 


36- Tiissilago- 







Farfara, L. 

... 

H. 

6"—12 

" y. 

play 

. Dwali Pindari, 



U 




37 . Boroiiiciini. 







Rbylei, DC. 

f»9 

H. 

li' 

Y. 

August M 

|Tungnatli 
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P!a7its —(continued). 


6 

'S 

IS 

tw 

O 

ZS 

fl 

3 

fl 

o 

Q 

<£) 

■i 

4* 

Qi 

U 

3 

C5 A 
.2 s 

'•3 

cj o 
>■ 

CU 4* 

H 

h 

a 

1 

iwid- 

lya. 

u 

P 

Tibet, 

Remarks^ 

Opem 

12,CH30 

i 

R. 

... 

... 


Do. «« 

13^000 

... 

D. 

T. 


Do. 

12,000 

R. 


... 


Do. ... 

13,500 


D. 



Do. 

13,500 

... 

... 

T. 


Bo. 

4—11,500 

R. 

D. 



Bo. 

11 ^12,000 


D. 



Do. 

9,000 

R. 

... 



Do. M. 

6,000 

R. 

... 



Do. 

12—18,500 


D. 

% 


Do. 

11,500 

1 E. 

D. 



Do. 

1—11,600 

1 




Do. ...1 

7—9,000 

R. 

... 

... 


Dov ... 

13,000 

... 

... 

T. 


Do. 

11—13,500 


' D. 

T. 

=A Roxburghiana, Bess. 

Do. 

14-15,600 



T. 


Do. 

11—15,0o0 

... 

D. 

T. 


Open^ debris... 

8-11,500 

R. 

! 

! 



Woods „.j 

10,000 

R. 

! 

... . 

= D. PardalianchesinllQvh. S. & W. 
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HBlAiLAYAN DISTRICTS 


Ijut of Kumaom 


Name* 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant 

Colour of flower. 

Time of flowering, 

Locality, 

38 Gryuxita. 







nepalen-sis, DC. 

««« 

H. 

3' 

Gr, 

March ... 

Outer hills ... 

39-Emilia- 







aonchifolia, DC. 

•«« 

H. 

1' 

Fk. 

April 

zilmora 

40- Senecio. 







alatus, Wall. 

8 

H. 

2' 

Y. 

August ... 

N a i n i T a 1, 
Kathi, Rdlam. 

rufinervis, DC, 

7 

H. 

2'' 

Y. 

July 

Naini Tal, 

Kunthianus, Wall.y 

5 

H. 


Y. 

August ... 

Ralam rirer 

Candolleanus, Wall-, 
graciliflonis, DC., 

6 

H. 


Y. 

Do. ... 

Pindari 

5 

H. 

5' 

Y. 

Do. 

Pindari, Ralam, 

c h ry santhemoides, 

10 

H. 


Y. 

July 

Go thing 

DC, 






diversifoliuB, Wall,, 

4 

H. 

3' 

Y. 

August ... 

Binsar, &c. ... 

nndicaulis, Ham. 

2 

H. 

12''—18" 

Y 

July 

Almora, &c. ... 

coroDLOpifoliiis, Desf. 

ff 

H. 

2" 

Y. 

September, 

Rakas Tdl, 

pedunculatus, 

Edgew. 

1 

H. 


Y. 

July 

Shelshel 
Malari, Kiti. 

Ligularia, Hook. f.... 

... 

H. 

4' 

Y. 

August ... 

Ralam river, 
Dudatoli. 

arnicoides, Wall .... 


H. 

6" 

Y. 

Do. ... 

Rajhoti, Ghor- 
hoti, andNiti 
Passes, 

1 

41- Werneria. 







nana, Benih. 

... 

H. 


Y, 

Do. ... 

Rajhoti and 

Chorhoti 
Passes. 

42- EcMiiops* 







cornigBrus, DC. 

1 

H. 

2' 

Bl. 

Do. a*. 

'Bhim-ud i y a r, 
1 Maldri. 

niTeuB, Wall. ,«« 

2 

H. 

2' 

BL 

February, 

Almora, &:c. 

43. CarduRS. 







nutans, L. ,,, 

... 

H. 




!•« 

Tar. Incida ... 

• •• 

H. 

P 

Pr. 

August ... 

Rdlam *», 
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Plants —(continued). 


o 

c« 

'c 

m 

o 

« 

a 

1 

D 

0 

fc- 

o 

as 

d 

4A 

Oi 

Z3 

<4-( 

a 

a S 3 

'•J3 
a o 

Himd- 
lay a. 

Tibet. 

Remarks. 

*S 

ft 

Open 

... 

2,5—4,000 

B. 

... 

... 


Do. 

* 

5,000 

R. 

... 

... 


Do. 


1 

f 

00 

B. 


... 


Woods 

««* 

7—8,000 

B 


... 


Open 

... 

11—13,000 

R. 


... 


Do. 


11,000 

R. 


• •• 


Woods 


9—11,000 

B. 




Open 

••• 

13,000 


D. 

... 


Do. 

(•* 

6—9,000 

R. 




Do. 

... 

4—5,500 

E. 


• •4 


Do. 

... 

14—16,000 

... 

.. 

T. 


Do. 

#*. 

o 

o 

I 


D. 

... 


Do. 

(•* 

8—9,000 

R. 



^Zigularia No. 2 in Herb. S. & W. 

Do. 


16—17,000 

*•« 

... 

t! 

^^‘Liyuiaria No. 4 in Herb. S, & W. 

Do. 

... 

16—17,000 

... 

... 

T. 

Ligularia No, 8 in Herb. S. & W. 

Do. 


9,000 

R. 

D. 



Do. 

... 

4—6,000 

R. 

1 

i 


Melds 

»«« 

12,000 

R. 

f 

*•* 
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HnrA'LATAN DTSTEICTS. 

List of Kumaon 


Hame, 

Herbarium number 
(Stracliey and Win¬ 
ter bottom). 

Height of growth. 

Habit of plant. 

Colour of flower. 

Time of flowering. 

0 

0 

Hi 

44- CnicxLS. 







arvensis, Hoffm, 

... 

H. 

2 '' 

Pr. 

March .. 

Outer hills ... 

eriophorus, Hoffm., 

■mf 

... 

... 

... 

... 

t** 

involiicratus, DC..,* 

... 

H. 

6 ' 

Pr. W. 

August .. 

J alat, Ralam 

var. horrida .1 * 






river. 

arsTyracantli us, 

... 

H. 

6 ' ‘ Pr. W. 

April 

TsTaini Talj Ea- 

Benlh. 



1 



lam. 

var. nepalensis .»• 


H. 

6 ' 

Pr. W. 

August ... 

Do. 

Wallicliii, B&nth» 


H. 

6 ' 

W. 

Do. .. 

Lohathal, Al- 







mora. 

45 . Sanssurea. 







obrallata, Wall. ... 

4 

H. 

l'- 2 ' 

Pr, 

Do. ... 

Pindari, Barji- 







kang Pass. 

braeteata, Dene. ... 

2 

H. 

3^'- 6 " 

Pr. 

Do. ... 

Balchha Pass, 







Lanjar. 

KnnthiaEa, Wall.,.* 

8 

H. 

2 "- S" 

... 

Do. ... 

Ralam, Kala- 

sorocephala H.f, 

6 

H. 

2 "—3'^ 

Pr, 


.lawar. 

§* T. 





Do. ... 

Balchha Pass... 

gossypiphora, 

1 

H. 

2 ''' _ 6 " 

Pr. 

Do. ... 

Barji kang, Ke- 







durnath. 

graminifolia, Wall., j 

3 

H. 

3"—9" 

Pr. 

Do. ... 

Barji kang Pass, 

Candolleana, Wall..,. : 

13 

H. 

3' 

Pr. 

Do. .. 

Pindari 

piptathera, Edgew., 

12 

H. 

3' 

Pr. 

Do. ... 

Do. 

candicans, Clarke ... 

... 

H. 

l'-2'' 

Pk. 

March ... 

H a w a 1 b a gh, 

albescens, Hf T., 

16 

H. 

5 ' 

... 


Naini Tal. 






August 

Josimath, Ga- 







gar. 

denticulata, Wall.,,, 

11 

H. 

4 ' 

Pr. Br. 

Do. ... 

Dwali, Ealam, 







Niti. 

hypoletica, Spreng., 

»•« 

H. 

4 ' 

... 

Do. ... 

Jalat, &c. 

deltoidea, Clarke ... 

... 

H. 

6' 

Pr. 

Do* ... 

Do. 

sp. - ... 

6 

H. 

1"—2" 

Pr. 

Do. ... 

TJnta-dhura ... 

»> ••• 

7 

H. 

3''— 6 " 

Pr. 

Do. ... 

Balchha Pass... 


9 

H. 

1 ' 

I*. 

Do. ... 

Plain of Guge, 

SJ " ' *•* 

10 

H. 

4"—6^' 


Do. .. 

Gothing 

46. Juriuea. 







macr 0 c e p h a 1 a, 

iVf 

H. 

1 ' 

Pr. 

Do. ... 

Ealam, Pin¬ 

Benih. 






dari. 

47. Serratula. 







pallida, DC. 

tv« 

H. 

li'^—2' 

Pr. 

tlunc 

Binsar, Gagar, 

1 
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Plan ts—( eoiitiEued), 


I i § ! 

I ■'S ! 


"3 

m 

«a-( 

O 

as 

FS 

,2 

2 

o 

O 

1 t 

0 i 

3! 

CJ ’*.» 

! S 

2? 

! ‘3 

1 ^ 

! 

ts 

s 

1 Tibet. 

Bemarke. 

Fields 

J^s,000 

1 

1 B. 

i 


= Cirsiiim No. 4^ in Herb. S. & W. 

Open ... 

j 9—10,000 

tn. 

1 

i '•* 


—Cirsium No. 3 in Herb. S. & W. 

i')o. »«• 

1 

4,5-7,500 

i B. 

i 

... 1 

= Cirsium No. 2 in Herb. S. & W*. 

Bo. 

i 7—11,500 

; B. 


... 

= Cirsium No 1 in Herb S. & W. 

1>0. 

j S—7,000 

j R. 

i 

1 ! 


= Cirsium No. 4 in Herb. S. & W, 

Do. 

i 

12,5—15,000 

i 

! R. 

! 

1 



•Do. 

16—17,000 

j ... 

1 ! 

i j 

T. 


Do. 

12,5—15,000 

R. 

, V, 

i 


Do. 

! 16—17,000 


i 

T. 


Do. 

12—14,500 

R. 

1 ... 



Bo. 

13-14,000 

B. 

D. 

... 


Do. 

12,500 

R. 

... 

... 


Bo. 

12,500 

R. 

1 ... 



Banks 

4—7,000 

P. 

... 

... 

■-^Aplotaxis No. 2 in Hetb. S. & W. 

Open ^ 

! 6,500 

B. 


! .... 


Do. 

i 7^10,000 

1 

j 

D. 



Do. 

i 6—7,000 

B. 

... 


— Aplotaxis No. 6 in Herb. S. & W. 

Do. 

1 6 -7,000 

R. 

... 

I 

= Aploiaxis No. 5 in Herb. S & W. 

Da. 

1 16,000 

... 


T*. 


Do. ...: 

1 16,000 

... 


T. 


Do. ...i 

16.000 



T. 


Do. ...j 

1 

1 

' 13,500 

R. 

D. 

... 


1 

j 

Do, 

12,000 

B. 



= Dohmicsa macrocepTiala in Herb. 

i 

i 





S. & W. 

I. ... 

5,5—7,500 

1 

R. 

... 




65 
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'HTBI/LAYAX DISTRICTS 


List of Kumaon 


IName. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

48- Tricliolepts. 







farcata, UC. 

1 

m. 

2 '—3'' 

... 

September, 

HarJol Pass ... 

elongata, jDC. 

2 

H. 

4' 

Buff 

July 

Almora 

49 . Carthamus. 







linctorius, L, 


H. 

3' 

Se. 

March ... 

Outer hills ... 

50. Leucomeris. 







Bpectabilis, Don ... 

51. Ainsliaea. 

... 

S. Tr. 

10 '—20' 

Wh. 

May 

Do. «•* 

pteropoda, DC. ... 

1 

H. 

U' 

Pk. 

March ... 

Naini Tal, &c., 

aptera, DC. 

2 

H. 


Wh. 

Do. ... 

G%ar, &c. ••• 

62. Gerber a. 







lanuginosa, Benth.^ 

... 

H. 

6 "—8" 

Pk. 

Do. ... 

Naini Tal, &;c, 

macrophylla, Wall., 


H. 

2 ' 

Wh. 

December, 

Binsar, ♦Stc. ... 

53 . Pieris. 







bieracioides, L. ... | 


H. 


Y. 

August ... 

Tola, N i t i. 
By ansi. 

54 . Crepis. 







fcetida, L, »«« 

... 

H. 

8 "—8" 

Y. 

April 

Almora, &c. . 

japonica, Benth. 


H. 

2 '—3' 

Y. 

February, 

Outer hills 

glauca, Benih. 

... 

H. 

8 " 

Y. 

September, 

/Milam, Niti ... 

gloraerata, Dtm. ... 

... 

... 

... 

*•« 

BarjikangPass 

55. Taraxacum. 







Dens-leonis, Desf.^ 







var. eriopoduai ... 

’2 

H. 


Y. 

All the 
year. 

s Kalam, Nain; 
Tal. 

„ paryuium ... 

1 

H. 

2 " 

Y. 

Do. ... 


j* 

3 

H. 

6 ^' 

Y. 

August ... 

Niti 

—— ... 

4 

H. 

1 " 

Y. 

Do. 

, Kyangar Pass, 
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d 

'o 

o 

sa 

a 

Hims* 
lay a. 



Condi tionl of 

'H 

c 

is 

il" 

5^ 

: 1 
i s 
! Vi 

ft 

Tibet. 

Remarks. 

Open 

8,000 

1 

R. 




IM. m* 

5,500 

B. 




€nltivated 

1—4,000 

R. 

! 

j 

... 


Dry, op-'ii 

3—5,000 

B. 

j 

! 

... 


Woods 

6—7,000 

5- 




Do. 

6,5—7,506 

B. 

... 

... 


Open rocks 

6.5—8,500 


... 

... 

szOreoseris lanuginosa in Herb. 

S. & W: 

Open •«. 

6,5—7,500 

R. 


... 

Bernier a nepahnsis in Herb. 

s. & w.. 

Do. 9*9 

7,5—11^500 : 

R. 

D. 



Do. 

6—7,000 

R. 


... 

— Barkhausiii fcetida in Herb. 

S &W. 

Do, 

1—5,500 

R. 

... 


= Youngia No. Tin Herb. S. & W, 

Do. 

11—12,500 


D. 


= Youngia No. 2 in. Herb. S & W» 

9 

1 

14,000 


... 

•• 

D0» 1 

7-10,000 

B, 

i>. 



Do. 

6—10,000 

R. 

... 

... 


Do, .,J 

11,500 



T. 


Bo. 

16,000 


... 

... 




HIMA'LAYAN DISTRICTS 


5Ill 


List of Ktimaon 


i 

pC 

1 



If 

t 

i 

i 

1 

i 

a 

•5 1 


o 

Th 


Hame., 

3 

^ ! 

i ! 

1 

U 


£ i ! 

Ill 

fee : 
eW 1 

® ! 

®H i 

O ( 

JCJ 

o 

u 

o 




•r» 

‘1 

[go 

1 

Cl 

a 

"3 

O j 




w 

6 


^ 1 

1. 

56. Lactuca. 







obtnsa, Eenih. 

... 

H. 


Y. 

February, 

Almora, &c. ... 

diBsecta, Don 

3 

H. 


Pr. 

April 

Almora 

longifolia, DC. 

2 

H. 

2' 

Pr. 

August ... 

Hamgauga val¬ 
ley, Almora. 

sagittarioides, C. B. 
Clarhe 

1,4 

H. 

V--IV 

Pr. 

August ... 

Gangoli 

Brnnoniana, TT'^crH., 

... 

H.. 

S'—S' 

Li. 

August ... 

Kalimundi 

graciliflora, DC. ... 


IL. 

1'—2' 

Bl. 

August ... 

Kalam, Milam, 

macrorhiza, Hook. 

... 

H. 

1'—2' 

Bl. 

August ... 

Ealam, Niti ... 

Tar. saxatilis 


H., 

3^ 

Bl. 

August ... 

Niti 

Lessertiana, If all.,. 


H. 

1^'—8' 

Bl. 

August ... 

Efti, valleys of 
Guga, PAlam. 

Dabyasa, Benfh. ... 


H. 

3' 

y. 

xAuguflt ... 

Saba, Pindari, 

sp.- — 


H. 

2' 

T. 

May 

Sarju Talley ... 

67. Sondims. 







aeptr, fiU- 

2 

H. 

3' 

y. 

February, 

Outer hills ... 

arrensiSj X. 

1 

BL. 

3^-4' ! 

y. 

February, 

Ditto 

68. Tragopogon. 



i 




gracile, Don. 
LXin.^CAMPAli^lI- 

... 

H. 

6"—9'' 

Y. 

April 

Almora 

LACKuE. 







1. Lolielia. 







W all i-ch i an a, Hf. 






Naini Tal .... 

T. 

1 

H,. 

4" 

Pk. 

i February, 

pjrattudalis, Wall., 

2 

H. 

6" 

Pr. 

'October ... 

IsamikjJagesary 

trialata, Bam. 

3 

H. 

4^ 


September, 

Dliaupur . 

% Cephalostigma. 







hirsatum, Edgew ... 

... 

H. 

Iff —2" 

... 

... 

Almora 

3- 'Walileii'bergia 
gracilis, DC. 

i 

1 2 

i 

: H, 

6" 

BL 

! 

1 

AT arch ... 

1 

, Almora 

1 
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0 ) 


{ 

d 

o 

•§ 

Hima¬ 

laya, 




"o 




m 






O 

.2 




Remarks. 

d 

— f 





.2 

® 1 





% 

a 

Q 

oi 3 J 

S ^ 

S 

a 

3 

i ^ 

4 S 

0 

! H 


Open 

4^5,500 

B. 



Microrhynchus No. 1 in Herb- 





S. & W. 

Do. 

5,550 

K. 




Do. 

4—5.500 

R. 




Do. 

5,500 

B. 



^MelanoHeris No. 4i in Herb. S. & 





w.. 

Forest 

7,3—9,000 

K. 


... 

= Prenanthes Nos. 1 & 3 in Herb. 





S & W. 

Open 

12,000 

R. 

D. 


= Mulge'iium gracilifiorum in Herb. 





S. & W. 

Open rocks ... 

7—11,500 

E. 

D. 


= Melanoseris No. 1 in Herb. S. & 




W. 

Open 

11,500 


D. 


ssMelanoseris No. 4 in Herb. S. & 





W. 

Open rocks ... 

12—16,000 


D. 

T. 

ss 3felanosens Nos. 2 & 3 in Herb. 



j 

S. & W. 

Open 

9—12,500 




sslhibyaa hispida in Herb. S. & W. 

Do. 

4,000 

R. 



Icrorliynchus No. 2 in Herb, S. 






& W. 

Do. 

1—5,500 

R. 




Do. 

1—5,500 

K. 




Do. 

' 5—6,000 

R. 

1 




Do. 

Forest 

5— 6,000 

6 — 7,000 

R. 

R. 



= X. pyramidalis in H. Incl. 
p. 426. 

Fields 

6,000 

K. 



Open . .. j 

5,000 

R. 




Do. 

5,000 

R. 


... 

= Campanula No. 11 in Herb. S. & 





( 

W. 
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HIMALAYAN DISTRICTS 


List of Ktmiaon 


Name, 

Herbarium number 
(Straehey and Win- 
terbottom). 

72 

0 

u 

be 

«-i 

O' 

'3 

W 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

3* WaMenbergia. 







pediincularis, A.DC, 

3 

H. 

4^' 

Li. 

May 

Ghaur 

sp-'- 

1 

H. 

3"—4" 

... 


... 

4. Codoaopsis. 







purpurea, Wall, 

1 

H. sc. 

3' 

Pr. 

August ... 

Labathat „. 

lurida, Llndl. 

2 

H sc, 

4' 

Pr. Gr. August .. 

Ralatn rirer .. 

Tiridis, Wall. 

3 

H. sc. 

10' 

Gr. Br. 

August 

Kathi, Kaliniun- 
di Pass. 

5. Cyanaatlms* 







lobatus, Wall. ... 

1 

H. 

12" 

Bl, 

August 

Pindari, Halam 

Imifolius, Wall. ... 

2 

H. 

6' 

Bl. 

August 

Ditto 

integer, Wall, 

3 

H. 

9 " 

Bl. 

August 

liur Pass ... 

6. Campaanla. 







latifolia, L. ... 

1 

H. 

3' 

Pr. 

August 

Kalimundi Pass, 
&c. 

argyrotriclia, Wall.^ 

2 

H. 

3"—4" 

Bl. 

August ... 

Champwa, Niti 

aristata, Wall. 

3 

H. 

8" 

Bl. 

August ... 

Shargeha, Mi¬ 
lam. 

cana, Wall. 

4, 7 

H. 

6^'—.10" 

Bl. 

August 

Naini Tal ... 

cainosa, Wall. 

5 

H. 

6 '-' 

Bl. 

May 

MadhariPass . 

cashmiriana, Royle, 

6 

H. 

8" 

Pk. 

August ... 

Milam, Niti ... 

raniulosa, all. ... 

9 

H. 

2' 

Bl. 

August 

Labathal, &c., 

sylratica, W^all. ... 

10 

H. 

9 "^— 12 " 

Bl. 

August ... 

Binsar, &c. .. 

cane&cens, Wall. ... 

12 

H. 

10" 

Bl 

March ... 

Almora 

colorata. Wall, 

13 

H. 

l'^2' 

Bl. 

March ... 

Almora 

LNIV.—EEICACE^. 

1- Gaultberia. 







trichopliylla, Eoyle. 

I 

Sh. 

3"-4" 

Pk. 

June ... 

Madhari Pass, 

num muiarioides, 







Don 

0 

Sh. 

9 ' 

Pk. 

June 

Lahur ... 

2. Ca^siope. 







fastigiata, Don 


Sh, 

r 

Fk. 

June 

Pindari, &c. ... 

3. Andromeda. 







oTalifolia, W'all. .m 

3 

Tr, 

20' 

Wh. 

June 

Naini Tal, &;c., 

Tilloea Wall. ... 

2 

Tr. 

20' 

Wh. 

jjmae 

Rogila 
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Plants —(continued). 


.y ^ 

P H 


Hemurks, 


000 E. 

E. 


^Campanula Ko. 8 in Herb. S. & W* 


6,000 E 
10,000 E, 
6,6—7,000 E. 


> C. rotundijfolicii Btniih f 


Do. 

Do. 

Open rocks 


10—12,000 E. 
12—13,000 E. 
10—11,000 E. 


8,5—11,000 E D. 

8—11,000 R. D. 
13—16,000 ... D. 

7—8,000 R. ... 
8,500 R. ... 
12—18,000 ... D. 
6—12,000 R* ... 
5—7,000 R. ... 

6,600 E, ... 
5—8,000 R. ... 


= reracarpa ^arnom^ H. 
= C. colorata No. 13 


Open banks ... 

10 —12,000 

Do. ... 

7,5—10,000 

Open 

11—14,500 

Forest ... 

6—9,000 

Do. ... 1 

10,000 


= Vieris No, 1 in Kerb, R. & 

« Ditto No. 2 in Herb. R, & W. 
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HnrXLATAN DISTRICTS 


List of Kumaon 



I| 1 

i 

^ A ' 

- ^'a : 

- o i 

T “ s ' 

i 

Habit of growth. 

Height of plant. 

Colour of flower. 

to 

.s 

’C 

o 

s 

«f-l 

o 

o 

a 

k 

o 

3 

4- Uiiododeiidron. 


i 

! 


1 



lepidotom, W&IL ... 

1 

Sh. ! 

1 "— 1 ^" 

Pk. 

! 

June 

Pindari, Botn- 
pras. 

anthopogon, Dvn ... 

2 

,Sh. ! 

1 '— 2 ' 

Y. 

June 

Ditto ... 

campanulatum, Don, 

3 

Sh. j 

10 ' 

Li. 

May 

Pindari, &c. 

Hostile, ... 

4 

Sh. ; 

8 ' 



Champwa 

? •*« 

,5 

Tr. ! 

20 ' 

k‘. 

May 

Jhuiii ... 

barbatam, 0. Don, 


Tr. ^ 

20'—25' 

R. 

May 

Madhari Pass, 

arboream, Sm. ... 

... 





i •• 

Tar. Toseam 

7 

fr. * 

25' 

R. 

Alay 

Namik ... 

„ puaiceiim ... 

8 

Tr. 

05/._40' 

R. 

May 

Naini Tal, &c.. 

LXV.-PRlMUXi- 







ACE.E. 







1. Primnla- 







speciosa, Don ... 

denticulata, Sm. i 

1 

H. 

1 '— 1 ^' 

Pr. 

January... 

Almora, &c. ... 

2 

H. 

1 ' 

Pr. 

March ... 

Naini Tal, &c., 

capitata, Book. ... 

3 

! 

H. 

9 " 

Pr. 

May 

Pindari, Raj- 
hoti. 

Staartii, Wall. 

4 

H. 

1 /— 2 ^ 

Pr. 

June »•. 

Pindari, &c. .«• 

Moorcroftiana, Ifall., 

5 

H. 

3"~4" 

Pr. 

July 

Ni'ti Pass 

sibirica, Jacquem, •• 

6 

H. 

1 '— 1 ^' 

Tt. 

July 

Pindari, 

&c. 

Tar. tibetica 

15 

H. 

1 " 

Pr. 

September, 

Gyanima ^ 

floribaada, Wall. ... 

7 

H. 


Y. 

January .. 

Naini Tal 

puiverulentaj jSd^cic., 

1 8 

H. 

6 " 

Pr. 

j April ... 

Madhari Pass, 

nana, Wall. ... 

9 

H. 

6 " 

Pr. 

'May 

Champwa, Pin¬ 
dari. 

aulpbarea, Book/.,, 
petiolaris, Wall. ... 

10 

H. 

3" 

Pr. 

jPebruary, 

Suring 

11 

H. 

Hr. 

iMay 

Madhari pass... 

autamaalis, Hook.f. 

12 ^ 

H. 

4" 

Hr. 

jOctober 

Namik 

Stracbeyi, Hook. f. 

13 1 

H. 


Pr. 

August 

Barjikang Pass, 

minatiBsiina, J ac^ 


H. 


Pr. 



quern. »•* 

14 

r 

July 

Barjikang Pass, 
Bompras. 

2. Androsace. 







rotandifolia, HardiP., 

, 1 

! 

H. 

3" 

Wh- 

February, 

Plains, Bage« 
ear. 

inciBa, Wall. ... 

2 

H. 

3" 

Pk. 

May 

Almora 

lanuginosa, Wall.,.. 

3 

: H.rn. 

3" 

Pk. 

May 

Naini Tal 

sarmentosa, Wall.... 

4 

H.rn. 

6 "— 9 " 

Pk. 

July 

Ralam, &c. ... 

Jacgnemontii, 

5, 10 

H.rn. 

! 

1 -rir 

1 "—3" 

Pk. Pr. 

August ... 

. Topi dhunga 
Langar. 

pediclllata, Royle ... 

6 

i 

6" 

Pk 

May 

. DwMi 








I'lF THE FOHTH-WESTEElSr PRCVIKCER, 

Plants —(conti lined). 



a 




d 


J'Jiaiu* 




Ituja. 


o 


1 








c 

2 





n • 




o 

® s 




s 

o 

> 2^ 
o 'tS 

& 

'S 

u 

4i 

cu 

.6 

Q 



fi 

_l 


Opc-n 

9—14,000 

R. 

D. 


Do. 

10—14,000 

E. 

D. 

••• 

Do. 

9—12,500 

B. 

D. 

... 

Do. 

10,000 

R. 


... 

Forest ,,, 

9,000 

R. 


... 

Do, 

9—10,500 

R. 


... 

Do. ’** 

10—11,000 

R. 



Do. 

4—10,500 

R. 

b. 


Near water <*. 

4—0,000 

R. 



Woods 

7,5—10,000 

R. 


... 

Open 

12—15,000 

R. 

b. 

T. 

Do. 

11,5—14,000 

R. 

D. 

T. 

Do. 

1G,800 



T. 

Open, wet ... 

11—10.000; 

R. 

D. 

T. 

Wc-t 

Wet banlM ... 
Wet rocks ... 

15,500: 
S—7,000,■ 
8,000, 

n. 

••• 

»*e 

Open 

I2,000j 

... 


Shady banks'... 

4,.500' 




Open & woods, 

9—12,000 

ri*. 



Woods, wet 
Open 

8,000! 
14—15,009 

j 

R. 

R. 


... 

Do. 

14—10,000 

R. 

D. 

T. 

Fields 

2—3,000 : 

n. 



'Open 1 

Do. ,,,| 

Do. banks ...| 
Open 

5—7,500 R. 
0—7,500 li. 
8—12,000 11 
15—17,000 ... 

... 

T. 

Banks .| 

1 

8,000 1 

1 

■> 

i. 

... 

... 


(SG 


]k-ni;itkri. 


= 0.< mu iha mns hi 11crb. S. 
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niMA'LAYAN DTSTHICTS 


JL'int of Kumaoa 


l^ame. 

Herbarium number 
(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

2- Androsace— 

(^concluded'). 







sp. —- 

7 

H. 

3"—4" 

Pr. 

July 

Bampa, Niti ... 

villosa, L. 

8 , 11 

H- st. 

1 '^— 2 '^ 

Pr. 

July 

Milam, liogila, 
Guge. 

globifera, Dubi/. ... 

9 

H. 

1" 

Pr. 

July 

Barjikang Pass, 

3- LysimacMa- 







debilis, 

1 

H. cr. 

6" 

Y. 

June 

Gagar ... 

pyramidaliSj Wall.f 

2 

H. 

H' 

Pk. 

July 

Binsar 

sp. - 

3 

H. 

4"— 6 " 

Pk. 

May 

Madhuri Pass, 
DvvAli. 

alternifolia, Wall, 

4 

H. 

G" 

Pk. 

July 

Almora, &c. ,,, 

lobelioides., 

5 

H. 

1 j./’ 

Pk. 

August ... 

Jagesar 

4- Anagnathis. 







ar^ensis, L. «•» 


II. 

G" 

Bl. 

February, 

Outer hills ... 

LXVI.—MYRSINA- 







CEJ5. 







1 . Msesa. 







argeutca, Wall. ... 

1 

SIi. 

5'—G' 

»•« 

May 

Binsar 

iiidica, A. DO. «»« 

2 

Sb. 

15'—20' 

... 

March 

Kota, outer 
hills. 

2 - lEyrsine. 







bifaria, Wall. 

7 

Sh. 

3'—4' 

B. 

February, 

Binsar, &c &c., 

feemiserrata, Wall, 

2 

Sh. 

20 ' 


March ... 

Naini Tal, &c., 

3. Eml3elia. 







robusta, Boxb. 

... 

Sh. 

16' 

... 


Kota- Dun »•* 

4- Ardisia. 







floribunda, Wall. 


Sh. 

10 ' 

Pk. 

May 

Below Binsar, 

humilis, Vahl. 


Sh. 

8' 

... 

Punagiri 

LXVII.—SAPOTA- 
CE^. 

1. Bassia. 







biityracea, Roxb. 

1 

Tr. 

36' 


January ' 

Bhabar ... 

ep.- 

2 

Tr. 

25' 

... 

January ...j 

Sarju Y alley ... 
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Fhn is —(con tiiine J ). 


u 

•=^ 

*o 

«+-4 

o 

» 

p 

o 

Q 

Cj 

> 

o 

1 

"o 

c ^ 

cj Cj 
> JP 

PP +* 


///a- 

/a 

Tibet. 

Remarks^ 

Kofks », 

11- 


D. 




11—15,5W1 

k. 

D. 

T. 


Bo. 

14,700 

R. 


... 


Wet, shade ... 

6-7,000 

R. 




Woodfi ... 

7,000 

K. 

... 



Damp wooik ... 

9,000 

K. 

... 



Open 

5—6,500 

R. 

«•» 



Open, hy water, 

4—7,000 

K. 

... 

... 


Fields 

1—5.000 

U. 

... 

... 


Forest 

[ 5,000 

R 




Do. 

1 2—5,000 

R. 

... 

... 


Woods 

5—7,000 

R. 




Bo, i«« 

7,000 

R. 

... 

... 


Forest 

1,500 

K. 

... 

, - 


Bo. 

1 4,000, 

R. 





i 2—4,000 

R. 

.♦» 

-*• 


Forest 

1,000 

R. 

>«« 



Do. 

3,000 



— 
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IIBIA'LAYAN DISTr.ICTS 


List of Kumaon 


Kanic. 

It 

’S S 2 

Sf. 

+3 

12 

'•4-i 

o 

+3 

yk 

Colour of; liower. 

ti; 

'S 

’12 

2 

Locality. 

LXVIIT.—EBENA- 
GEiE. 

1 - Biospjros- 






i 

lancea;folia, Roxb» .. 

... 

Tr. 

so' 

Wh. 

... 

Kota Dun 

LXIS.-.STYEAGEiE. 

1 . Symplocos- 







orataegoides, Don ... 

1 

Tr. 

15'—25' 

Wh. 

May 

Binsar, Almora, 

liamiltoniana, TT’o//., 

2 

Tr. 

20 ' 

Wh. 

March i>.. 

Eastern Bhabar, 

rauiosissima, WalL, 

3 

Tr. 

20 ' 

Wh. 

May ... 

Binsar, G agar, 

polystachya, Wall., 

4 

Tr. 

35' 

Wh. 

Sex)teinber,! 

Maikhanda ... 

LXX.-OLEACEiE. 

1 . Jasminiim. 





i ‘ 


rcToliitiim, Sims ... 

1 

Sh. 

15' 

Y. 

May 

Dwali 

var inoclonim ... 

2 

Sh. 

10 ' 

Y. 

April ... 

Naini Tai 

pubescens, Wdid .... 

3 

S. sc. 

10'—15' 

Wh. 

March 

Bhabar, Bage- 

officinale, L. 

4 

S. sc. 

1 10 ' 

Wh. 

May 

sar. 

Xaini Tal, Ka- 

granditiorum, L. 

6 

1 

Sh. 

8 '—10' 1 

Wh. 

March ♦., 

thi. 

, Almora, outer 

dispermnni, Wall.,,, 1 

G 

S. BC. 

10 ' 

Wh. 

April 

hills. 

Ramgar valley. 

arborescens, Roxb, .. 

7 

S. sc. 

8 '—10' 

Wh. 

February, 

Bhabar ««. 

glan d111osniii, \VuU ., 

8 

Sh. 

10 ' 

Wh. 

May 

Bhainskhet ... 

2 > Hyctaiitlies. 







axboT-tristis, L. 


Sh. 

10 '—20' 

' 

May er.. 

- Kota Dun ... 

3. ScErebera. 







Bwietenoides, Eoxh , 

... 

Tr. 

20'—30' 

' TO. 

June 

. Do. 

4- Syringa. 







Eniodi, WalU ... 

... 

Sh. 

15' 

Wh. 

May .6 

. Dwali, Niti, &c. 

5. Fraxians- 







lloribiinda, Wall. 

I 

Tr. 

40' 

Gr. 

April 

.'XainlTal, Bin- 

saiitlioxyloidcs, Wull^ 

r ^ 

Tr. 

20 ' 

! 

... 

May „ 

1 sar. 

. Dhauli river 

i 
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P la nts —(contimied). 


6 

‘c 

° Hinid- 

Remarks. 

P 

P 

o 

X 

3 

ii 

i K 

Tores t 

2,000 R. 

1 

j 

... 

Bo. 

4-8,000 ll. 



Do. 

BOOjj ll. 



Do. 

7—8,000 ll. 


«•« 

Do. 

5,500^ E. 

••• 


Do. 

8,5—9,500 11. 



WooJg 

6,5—7,500 R. 


• •• 

Do. 

1—3,000 R. 


... 

Do. 

7—8,000 R, 


... 

Open 

4—8,000 R. 


... 

Do. 

4—7,000 R. 



Do. 

1—2,500 R. I 



Do. 

2,5—3,500 K. 

1 


... 

Do. 

2,5—3,500 E. 

... 

... 

F orest 

1,500 R. 

... 

... 

Do. 

8,-5—11,500 R. 

B. 

... 

Do. 

6,6—8,000 R. 



Open 

9—10,000 

D. 

...| 
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HISIA'Lx^yAK BTSTEICTS 

List of Kumaom 


Name. 

Herbarium number 
(8trachey and Win- 
terbottom). 

> 

0 

+3 

% 

c3 

W 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

6 Olea 

glandulifera, \fall .... 

1 

Tr. 

30'' 

Wh. 

Ax^ril 

Naini Tal, out- 

acuminata, Wall. 

0 

Tr. 

40'—50^ 

Wh. 

June ... 

cr hills. 
Kajtkot 

cuspidata. Wall. 

3 

Sh. 

10" 


June ... 

Josimatli 

compacta, Wall^ 

4 

Tr. 

30" 

Wh- 

May 

Satrali valley, 

7 . Ligustrum- 

nepalensc, Wall. ... 

1 

Sh. 

15' 

Wh. 

June 

Biusar ... 

bracteolatum, Don^ 

2 

Tr. 

20" 

Wh. 

May 

Kapkot 

robustxim, Bf. ^ 7\ 

3 

Tr. 

15' 

Wh. 

May 

Tola (S a rj u 

LXXL-APOCYNA- 

CEJE. 

1. Carissa. 

diffusa, Boxb. ... 

• «4 

Sh. 

10" 

W. 

June ... 

valley). 

Outer hills ... 

2. Vinca. 

pTisilla, Murr. 


H. 

1" 

Bl. 

October ... 

Hawalbagh ... 

3 . Alstonia^ 

scliolaris, /?. Br. 


Tr. 

30"—40" 

Wii. 

March ... 

Kota Dun. 

4- Tabernsemou- 
tana. 

coronaria, B. Br. ... 


Sh. 

6" 

Wh. 

July 

Bagesar 

5 . Holarrhena. 

antidyscnterica, 

Wall. 

1 

Tr. 

25" 

Wh. 

January ... 

[ 

i 

Bhabar ... 

piibesccns, Wall. 

2 

Tr. 

20 " 

Wh. 

January ... 

Do. 

6 - Vallaris. 

dichotoma, W^all. .. 


S. sc. 

16 "— 20 ' 

Wh. 

March ... 

Do. 

7- Wriglitia. 
mollissima, Wall ... 

999 

Tr. 

30' 

Wh. 

January ... 

Do. 
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Fla ids— (eontiniied). 


M 

c 

* 

X 

Va 

S 

O 

O 

1 1 

1 cs 

1 1 

: tH 

i .s 

C 

•i-i « 

"S 

s 

//i 

/fi 

.S 

£3 

m4~ 

ya, 

St 

ft 

Tibet. 

Remarks. 

! 

1 

Open 

3,500 

E. 


i-i 

Forest 

3,500 





Womls 

G~8,000 

R. 




Bo, 

5—6,000 

' R. 

... 

... 


Forest 

6—7,000 

R. 




Do. 

3,500 

R. 

... 



t )pen 

6,500 

R. 




Forest 

X—3,500 

E. 

i ••• 

• •• 


Open 

4,000 

B. 

... 

*«• 


Forest 

1—2,000 

1 

i“' 

1 

••• 

... 


Ctilti rated 

1—8,000( 

1 

R. 

... 

... 


Forest 

1,000 

R. 




Bo. 

1,000. 

R. 

... 



Open 

1—3,000 

R. 

... 



Forest 

1—2,500 

R. 


#* 
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HIMALAYAN DISTRTOTS 


List of Kwnaon 


Name. 

Herl)arium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

8 - Nerinm. 

odoruni, Solund. 


Sh. 


Pk. 

May 

Bagesar, &c. 

9. Cbonemorplia. 

macropliylla, G. Don, 


Tr. 



..f 


3LXXII.-ASCLEPIA- 

T>ACEM. 

1 . Cryptolepis. 

reticulata, Wall 


S. sc. 

10' 



Bagesar, Bha- 

2- Periploca. 
calophylla, Falc. 


S. sc. 

40' 

Gr. Br. 

March ... 

bar. 

Outer hills ... 

3. CaJotropis- 

procera, R. Br, ... 

1 

Sh. 

8"—10" 

Wh. Pr 

March 

Bhabar 

gigantea, U. Br. ... 

2 

Sh. 


... 

March 

Do. 

4* Vincetoxicnm, 

sp.- 


H. 

1' 


July 

Bampa,Bhatkot 

5- CynaMChum. 

anricuIatinT), W,^A. 

1 

H. Sc. 

8' 

Gr Y. 

August ... 

Ralam Valley, 

glaueum. Wall, 

2 

H. 

1'—4' 

Y. 

August 

Almora, Naini 

Daihousife, TT. §*. A. 

3 

H. Sc. 

2'—3' 

... 

August ... 

Tal. 

Damns, &c. 

6 - Pentasaclmie. 

Wallicliii, Wight 


Sh. 

6"—12" 

Wh. 

May 

Kapkot 

7- Gongronema. 

nepalense, Dene 


H. Sc. 

10' 

Y. 

August 

Bagesar, Moh- 

8 . Tylophora, 
Oovanii, Dene. «, 

1 

Sh. 

12" 

Pr. 

June 

argari. 

Jagthana Pass. 

Mrsuta, 

2 

... 

... 

... 

... 

1 ^ 
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Flmiis —(contiiiiied). 




1 




6 

>■ 

o 

Himd- 




cS 

lay a. 



b 

'S 











o 

.s 




Bemarks. 

1=! 

■S 

1 i 

*42 so 

B 

S. 




S 

O 

g 2 

O +a 


Tibet 


Se&r water 

1—4,000 

•e« 

E. 

R. 


j 


Open »•' 

T 

o» 

o 

o 

R. 

... I 

... 

I 

Eorest 

4,500 

R. 

... 

... 


Open 

1—1,500 

K. 




Bo. 

1—1,500 

E. 

•o« 

... 


Bo. 

0—10,500 

E. 

D. 

i 

I 

i 


Forest ... 

8,500 

E. 

! 

1 


Ditto. 

5-8,000 

R. 

••• 

... 


Open. 

6—G,500 

E. 

1 

1 

... 


Shady, wet. 

3,500 

E. 

! 

i *** 

• «« 

=zMarsdenia No. 5 in Herb S. & W. 

Open 

3—5,000 

E. 

... 

... 


Mtto. 

8,400 

' E. 


*♦« 


... 

? 

... 

... 
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HIMA'LAYAN BTSTTilOTB 


List of Kwmcwn 



u t 

0 p} 











faib 



5'g 

A 

•*3 

+3 

0) 

*C 



s . 

111 

^ a 43 

0 

Sb 

I 

% 

0 

0 

qb 

0 

0 

0 

qb 



'h! b 

0 

43 


0 



d .Q 

+3 

1 

fc 

0 

CD 

a 

'e« 

0 



w 

s 

o' 


3 

9 . Maisdeuia. 







tenacissima, W ^ A. 

1 

H. Sc. 

8^—10' 

... 

July 

Almofa. . 4 . 

Calesiana, Wiqhi 

2 , 

S. Se. 

... 

... 

July 

Ditto. 

Koylei, B zg/it »•. 

^ 1 

S. Sc. 

10' 

Or. 

May 

Sarjii val ley> 

Naini TaL. 

lucida, Edgew. 

4 

H. Sc. 

30 

Fr. 

August ... 

Binsary Naini 






Tal. 

sp. - 

6 

... 

... 



? 

10- Pergularia- 







©doratissima, L, ... 


H. Sc. 

15' 

... 

June 

Almora, outer 






hills. ... 

11 . Hoya- 







lanceolata, WaU. ... 

1 

S. sc. 

20' 

Wh. 

March 

Kota Dun, Kap- 







kot. 

longifolia, WaU. ... 

2 

S. sc. 

15' 

... 

ttt 

Bagesar 

12 Leptadeuia- 







Timinea ... 


Sh. 

1 4'—6' 


May 

Bhabar ...' 

13- Ceropegia. 

elegans, WaZZ 

1 

H. Sc. 

10' 

Fr. 

July 

Almora 

Walliehii, Wight ... 

2 

H. 

1' 

Fr. 

April 

jSIaini Xal 

LSXIII.-LOG A- 







NIACE.®. 







1 . Buddleia. 







crispa, Benth, 

1 

Sh. 

6'—10' 

Ei. 

March ... 

'Almora 

Ncemda, Ham, 

2 

Sh. 

6'—10' 

Wh. 

April 

Bhabar ... 

2 . Gardneria- 







angustifolia. Wall. 

• •• 

S. sc. 

16' 

... 

March ... 

Binsar, Gagar, 

LXXIV.-GENTIA- 







NACE-®. 







1 . Crawfurdia- 







faBcicn’ata, Wall. ... 

... 

H. se. 

7"—10" 

BL 

August 

M5,dhari Fass. 


T 
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Plants —( continued). 






Open 

Ditto. 

Ditto. 

W ooJs. 


Open. 

Forest 
On rocks 

fiiver beds 


Open 

Do. 


Do. 

Do. 


Forest 


•s s 


4,500 
4,500 
5 —6,OIK) 

5'—7,50o 


2- 4,000 

3,500 

3— 3,500 

1 — 2,000 


4.500 

6.500 


5—8,000 

1—2,500 


6,5—7,000 


Himd^ 

laya» 




I 

I 

li. i 

li. i ... 
K, I ... 

K. 


E. 


D. 


E- ... 


Kemarks^ 


= Ortkanihera in Herb. S. W, 
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HIlIitLAYAlT DISTRICTS 


List of Kumaon 



|i 




fci) 












P 




c 

1 

a> 

0 

a 5 


Kame. 

a ai 

be 


qp 

0 

qp 



11^ 

■m 

o 

c 5 

4:2 

0 

0 


c 3 h 
-Sen o 

O 

+3 

3 

C 3 



cu 

3 

s 



til 

K 

0 



2 . Geiitiana. 







aprica, JDcne. 
tubiiiora. Wall. 
feniista, Wall. *.<• 
depressaj Don 
caxntata, Bam. 
dcf’Pnifida, Ham. *.i 

1 

H. 

3"— 4 " 

Bl. 

Marck ... 

Kota Dun ... 

2 

3 

4 

6 

6 

H. 

H. 

H. 

H. 

H. 

1" 

3// 

4 " 

4 " 

Pr. 

Bl. 

Bl. W. 
Bl. 

BL 

August 
August ... 
August ... 
March 

May M. 

Barjikang Pass 
Do. 

Milam 

Shaidevi 

Dwali 

marginata, Griseb.y 

7 

H. 

2" 

BL 

March .. 

Almora, Kainl 
Tai. 

sp. -- 

pedicella, WM. 

8 

H. 

1" 

BL 

May 

Champwa 

9 

H. 

3 "—6" 

BL 'May 

Namik, Nainl 
Tal. 

sp- - 

10 

H. 

2"—G" 

BL 

May 

Almora, Naini 
Tal. 

sp. -- 

11 

H. 

r' 

BL 

June ... 

Sagtea, Deo 
Pass. 

argciitea, TioiiU ... 
Moorcroftiana, IVali.^ 

12 

13 

PI. 

PI. 

1" 

3 "— 4 " 

BL 

BL 

June 

September, 

Do. 

Eajhoti, l^in- 





September, 1 

dari. 

sp.- 

14 

H. 

4 " 

BL 


Valleys of Gu- 


H. 



Sept ember j 

gc. 

aquatica, L. 

16 

j/'_2" 

BL 

Gating, Gyan- 






ima. 

tenella, Fries •*« 

16 

H. 

3 " 

BL 

September,' 

Sangcha, &c. ... 

imbigeiia, Edgew. 

17 

H. 

G" 

BL 

September,' 

Bakas Tal, Bal- 


PI. 




chha Pass. 

sp.- ••• 

18 

1" 

BL 

September, 

Barjikang l^ass, 

sqiiarrosa, Ledeb. .. 

19 

H. 

^rr 

BL 

September, 

Topidlmnga ... 

sp.- 

20 

Pi. 

0"—8" ! 

Wk. 

September, 

1 Mi lam, Laiijar, 

sp.- 

21 

H. 

1'—14' 

Wh. 

August ... 

Halam 

decunibens, L. 

22 

H. 

6" 

BL 

August ... 

Bajhoti 

3. Hextrogyne- 

corintbiaca, Griseh. 

2 

H. 

4 " 

BL 

August 

Milam,Bajhoti, 

var.- tM 

1 

— 

... 

... 


... 

4- Opkelia. 







©ordata, Hon ... 

1, 8 

H. 

1'—a'' 

«.* 

August „ 

. Naini Ta],Biii“ 



H. 




s a r, K a 1 i- 
mundi, and 
M a d h a r 1 
Passes. 

fioribnnda, Hon 

2 

3' 

Gr. Y. 

August .. 

Naini XM 

1 
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PIa nts —(continued) * 


c3 

*s 

« 

O 

m 

.2 

1 

o 

Elevation in feet above 
the sea. 

Hintd" 

laya 

Tibet. 

Ecmarks. 

3 

i-i 

P 

Shady banks ... 

2,000 

E. 




Open 

14,000 

K. 

».• 

... 


Do. 

14,000 

K. 


... 


Do. 

12 . 000 ; ... 

D. 

*•4 


Do. 

j 6,000 

B. 

... 



Do. 

8,2,000 K. 

... 

... 


IA>. 

5—7,000 

K. 


... 


Do. 

12,000 

B. 

... 



Open 

7—8,500 

B. 

... 

... 


Do. 

5— 8,000 

B. 


... 


Do. 

11,500 B. 

... 

.. 


Do. 

11,500 

B. 




Do. 

12 — 15 , 000 : B. 

D. 

T. 


Do. 

15,000 

1 

j 

••• 

T. 


Wet open 

13,5—1500 ... 

1 

D. 

T. 


Open 

15,000 ... 

D. 

T. 


Do. 

15 ~ 17 , 000 ; ... 

•• 

T. 


Do. 

14,600 

B. 




Do. 

15,000 

... 

... 

T. 


Do. ...I 

13—17,000 


D. 

T. 


Do. 

12,000 

B. 

■ ... 



Do. 

15,000 


1 ... 

t! 


Do. 

12-16000 


D. 

T, 

= Swertia No. 1 in Herb. S. and W. 

... 

••• 

... 

... 

... 


Do. 

6-10,000 

E. 




Do. 

7—8,OOoj 

B. 

... 

... 
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KIMA'LAYAN DISTRICTS: 


List of Ktimaon 


Harae. 

Herbarium number 
(Sfcrachey and Win¬ 
ter bottom). 

Habit of growth. . 

Height of plant. 

Colour or flower. 

Time of flowering. 

Locality. 

4 . Oplielia— (co«- 
cluded'). 







alata, Gtiseb. 

3, 5 

H. 

2'—3' 


August ... 

Binsar, Almo- 

purpurasccns, D 072 , 

4 

H. 

2''—3' 


August ... 

ra. 

Do. Naini Tal, 

augiistifolia, Don ... 

6 

H. 

1'—2'' 


August .. 

Alniora, Sarju 

paniculata, Don 

tj 

?■ 

2' 


August .. 

valley. 

Binsar, Gagar, 

pulchella, Don 

9 

H. 

• a. 

... 

Almora 

Dalliousiana, Gnstb., 

10 

H. 

1'—2' 

... 

August ... 

Balam 

5 * Swertia. 

speciosa, Wall. 

2 

H 

3'’-4' 

W. Bl. 

August .. 

Pindari; R a - 

cceriilea, Uor/U 

3 

H. 

9"—12" 

Bl. 

August ... 

lam. 

Rtom 

6 . Halenia. 







elliptica, Don ... 


H. 

2' 

Li. 

August ... 

Tola, K a 1 a - 







mundi. 

LXXV.—POLEMO- 
NIACEJE. 







1 . Polemonitim. 

coernleam, L. 


H. 

3' 

Bl. 

August 

Tola, Milam- 

LXXVI.—BOBA- 
GIBEAB. 







1 . Cordia. 

Myxa, L. «». 

1 

Tr. 

40' 

i 


In Bhabar ,«* 

latifolia, Boxb. ... 

2 

Tr. 

; ••• 

... 

March 

Ditto, 

•2 Ehretia. 







serrata, JRoxb. 

1 

Tr. 

40' 

W 

May ... 

Outer hills 

Isevis, Roxb. 

2 

I Tr* 

30' 

W. 

March 

Bhabar 

3 - EBabdia. 







viminea, Dalz. 

... 

Sh. 

6 ' 

Wh. 

March ... 

Sarju valley ... 

4 HeliotTopinm. 







brevifolium, Wall. 


H. 

8" 

Pk. 

July 

Almora 
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Finnic —(continued). 


o 


u 

*o 

o 

m 

ri 

.2 

1 

Q 

Elevation in feet above 
the Boa. 

Hima¬ 

laya. 

Tibet. 

1 

Remarks. 

.2 

3 

f-i 

i ^ 

Open 

1 — 7,000 

1 

R. 

1 



Do. 

6 — 10,000 

R. 


... 


Do. 

3 — 6,000 

R. 

... 

... 


Do. 

€— 7,500 

R. 




Bo. 

... 

R. 


... 


Do. 

12,000 

R. 

... 

... 


Wet open 

10 — 12,000 

B. 

... 

... 


Open 

12,500 

R. 

... 

... 


Bo. 

7 , 5 — 11,600 

R. 


... 


Bo. 

11 — 12,000 

j 

R. 

D. 

I 

... 


Forest 

1 — 3 , 000 ^ 

R. 




Bo. 

1 , 000 : 

R. 


... 


Open 

3 — 5,500 

R. 




Forest 

1 — 2 , 500 , 

R. 

... 



Riyer bed 

2 , 50 o | 

R. 

... 

... 

^Ehreiia No. 3 in herb. S. & W. 

Open 

1 

5 , 500 j 

R. 

•• 
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himXlayak districts 


List of Ktimaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

5- Tricliodesma. 







indieum, B.Br. ... 


H. 

6"—12" 

Hr. 

March ... 

Outer hills ... 

6- Cynoglossiim* 







microglocMn, BeniJi. 

1 

H. 

3'-4^ 

B1. 

August ... 

Balam valley .. 

sp.--- 

2 

H. 

S'—4' 

BL 

August ... 

Gori valley ... 

fuicatura, Wall. ... 

3 

H. 

ZV 

Bl. 

June 

Binsar, G%ar... 

sp.——' ••• 

4 

H. 

3' 

BL 

August . 

Milam 

Wallichii, Don 

6 

H. 

2' 

Bl. 

August ... 

Ralam valley.. 

fiircatum, Wall. 

6 

H. 

2'—3' 

Bl. 

March ... 

Samkhet 

ep.-- 

7 

H. 

2' 

Bl. 

June t.f 

Dhaul! valley, .. 

micranthuni, Vesf., 

8 

H. 

2'—3' 

Bl. 

June 

Almora 

sp.—- 

9 

H. 

... 

... 

August 

Kalamuttdi ... 

sp.- 

sp.^- 

grandiflorura, Bentk. 

10 

H. 

... 


... 

... 

11 

H. 



... 

Dudatoli 

12 

H. 

9" 

Bl. 

June 

Batharkori ... 

7. Solenauthus. 







sp.-—— 

1 

H. 

1- 

Bl. 

August ... 

Laptel 

sp.-- 

2 

H. 

2' 

Bl. 

July 

Do. Rajpot .. 

8. Echmosperm-aiii- 







barbatnm, Lehm. ... 

4 

H. 

9^'—12" 

BL 

July 

Dhauli valley, 

glocliidiatum, .DC. 

5 

H. 

2' 

BL 

May 

Dwali, Pindari, 

sp.- 

6 

H. 

3" 

Bl. 

May 

Do. 

9. Eritricliium* 







sp.— 

1 

H. 

2" 

BL 

August ... 

Kyungar Bass 

rotrmdifoliura, DC. 

2 

H. 

3" 

Bl. 

June 

Fatharkori .. 

nemoTOEiain. DC. ... 

3 

H. 

6" 

Wh. 

May 

Dwali 

longifolium, Don ... 

4 

H. 

3" 

... 

August ... 

Guge, Milam... 

sp.-- 

5 

H. 

2" 

Wh. 

August ... 

Ralam 

sp.- 

6 

H. 

2" 

Wh. 

August ... 

Do. 

10. Asperugo. 







sp.—. 

11. Bothriosper- 

««« 

H. 

2" 

BL 

August ... 

Kyungar Pass, 

miim. 

terellum, Fiseh afid 






Kapkot 

Mey. *•. 


H. 

9" 

BL 

February, 
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d 

*o 

iD 

t> 

o 

4* 

U 

himd' 

lai/a. 



aa 

CH 

O 

.2 

a 

o 

O 

e<-( 

2 i 

1 

o "S 
§ 

'M 

£ 

Tibet, 

Remarks. 

Open 

1—5,500 

... 

... 

... 


Do. 

8,000 

B. 




Ho. 

6—8,500 

R. 

... 



Woodsi 

5—7,500 

K. 

... 

... 


Open 

21,500; .. 

D. 

• a. 


Do. 

8,500: R. 

... 

... 


Do. 

5,500 

R. 




Do. 

8-11,000 R. 

D. 



Do. 

5,000 

B. 

... 

... 


Woods 

8,500 

««« 

R. 




"Woods ... 

8,000 

R. 

T- r 


c= Liihospermum No. 1 In HerT>. S. 
& W. 

C>pf;n »•. 

11,000 

R. 

... 


I>o, 

15,000 

rM 




Dt). 

14-15,000 

... 

... 

... 


Do. 

7—12,000 

R. 

D. 



Do. 

8—12,500 

R, 

i ... 

... 


Do. ...j 

1 

8—12,500 

K. 

••• 

... 


Bo. ...! 

16,000 



T. 

—Myosoils No. 1 in Herb. S. & W, 

Do. 

11.000 

E. 

... 

... 

Woods 

8,600 

R. 

... 

... 

=2TyQsotiB No. 4 in Herb. S. & W. 

C-’pen ... 

IS-15,000 


D. ' 

T. 

=Echinospermum No. 3 in Herb. 

Do. 

12,000 

K. 

•*« 

... 

S. & W. 

Do. 

12,000 

R. 

... , 

... 


Do. 

26,500 

E. 

... 

T. 


Fields ... 

3,500 


... 

... 
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HIMALAYAN DTSTraCTS 

List of Kvnuton 


ISTame. 

Herbarium number 

(Htrachcy and Win- 
terbotfcom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

12. Myosotis. 







pallens, .«* 

i 

H. 

6"—8" 

•Bl. ,Augnst ... 

Riilam, Tola ... 

sylvatica, Bojjm. 

2 

XL 

1' 

Bi. 

June ..J Pindar i 

13. Lithosper- 
mum. 







tenuiflorum, L. ,,, 

2 

H 


... 


... 

14* Macrotomia- 







Bentbaini, DC. ... 

1 

H. 

2^ 

Bl. * 

July 

Kalam, &c. ... 

bracteata, DC. 

2 

H. 

1'—U'' 

Bl. 

July 

Pindar i, Raj- 
hoti. 

15. Onosma. 






echioides, Benik. ... 

2 

H. 





Emodi, Vta//. 


H. 

2' 

Bl. Fr. 

September, 

Tunguath 

LXXVII—CONVOL- 
VULACEAE^b 

1 Ipomaea. 







sessiliflora, Roih ... 

1 

H. Sc. 


Pr. 

AngQBt ... 

Almora 

pes-tigridis, L. ... 

2 

H. Sc. 

e' 

Pk. 

August ... 

Do. &c. ... 

sp. (oxypliyllaj. 


H. Sc. 



Edgew. 

3 

12' 


August ... 

Naini Tal 

bona-nox, L. 

2 Couvovulus. 


H. Sc. 

12' 

Pr. 

August ... 

Ramganga Tal¬ 
ley, &c. 

arTensis, L. 


H. Sc. 

2'—S' 

Pk. 

August ... 

Nfti 

Fil, L. 


H. Sc. 

. 3'~4' 

Li. 

August ... 

Gangoli, &c.... 

barieriokles, Ham., 

3* EvoIyuIus. 


H. 

4' 

Pk. 

August ... 

Almora 

iiirsutus. Ham. 

4- P or ana- 


H. cr. 

2"-3" 

Bl. 

All the 
year. 

Almora, &c. ... 

panienlata, Roxb. ... 

1 

H. Sc, 

20' 

W. 

March ... 

1 Outer hills 

raccmoBaj Roxb. .., 

1 2 

H. Sc 

15' 

w. 

September, 

Almora 

6- Ciiscnta. 







niacrantha, Don 

1 

H. Sc 

6' 

W. Pk. 

October ... 

Outer hills ... 

leflexa, Roxb. 

2 

H. Sc 

. 6' 

W. 

October ... 

Do. 

capiliaris, Edgew,... 

3 

h; Sc, 

6" 

Pk. 

August ... 

Kalam, Ni'ti ... 
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Piffnts —(continued). 


"o 

«: 

O 

d 

O 

Q 

C-i 

>■ 

o 

xs 

sj 

O 

-S 

’Z!‘ * 

> x 

O +s 

Hirnd- 

lai/a. 

i 

t 

I 

-S 

s 

b 

p 

Tibet. 

Eemarks. 

' 

f^mi 

J 2,000 

E. 

D. 



Ntar water ... 

]],000 

E. 

... 





B. 

... 

... 


Open 

11—12,000 

E. 


... 


Do, 

12—15,000 

K. 

ii. 

T. 


Open 

... 

12,000 

b’ 

... 

... 

sss Makaran^a in Herb. S. &. W. 

Do. *. 

15,000 

H. 




Do. 

14,000 

E. 

... 



Wo»>ils 

6,000 

R. 




CJpeii 

S—5,000 

R. 



= Calonve.tioTi speclosum in Herb, 

i 





S. &. W, 


11,500 

R. 

D. ... 


Open 

5,000 

E. 

. 

= Pkarbitis Nil in Herb. S. &. W. 

Do. 

4,000 

li. 


■■■ 

= Ani6€ia in Herb. tS. &. W. 

Do. 

1—5,000 

E. 

... 

i 


On Inislies 

1—4,500 

R. 




Do, 

4,500 

K. 




Bo. 

1 — 5,.500 

R. 




_ Do. 

j 1—5,000 

R, 


... 

Oil herbs 

11 — 12,000 

R. 

D. ! ... 

i 
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HTMi:LAYAN DISTRIOTH 


List of Kumao'u 


JSTame. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

1 

Habit of i)lant. 1 

Colour of flower. 

Time of flowering. 

Locality. 

LXXVIII.—SOLA- 
NACK^. 

1. Solaauin. 







nigrum, L. 

1 

H. 

1' 

Wh. 

March ... 

Outer hills ... 

xanth 0 car pnm, 
Sckrad.f var. Jac- 







quinii 

2 

H. 

9" 

Pr. 

All the 
year. 

August ... 

Do. 

lysimachioicles, 

3 

H. 

9" 

Pr. 

Gori valley ... 

verbascifolium, L.„» 

4 

Sh. 

12'—16' 

Wh. 

February, 

Bhabar, Bage- 

iudicum, Nees. 

5 

Sh. 

3' 



sar. 

Bhini Tal 

sp. - 

6 

Sh. 

4' 

... 

... 

A 1 a k n a n d a 

sanctum, L. 

1 

H 




valley. 

Bh:A)ar 

sp.-- 

8 

H. 

1' 

... 

... 

Outer hills ' .. 

2. Pliysalis. 







fiexnosa, A. 

1 

H. 

1 2'—3' 


February, 

Kaladhungi ... 

peruviana, L 

2 

H. 

6" 

Wli. 

July 

Alniora 

3- Datura. 







Stramonium, L, ... 

1 

H. 

3' 

Wh. 

July 

Almora, Naini 

sp.- 

2 

H. 

4' 

Wh. 

July 

Tal. 

Do. 

4. Scopolia. 







praealta, Dene. •«, 

... 

H. 

1'—1^' 

Gr. Y. 

July 

Niti, Tisum ... 

5. Hyosciamus. 







niger, L. 

... 

H. 

3' 

Pr. 

July 

Malari, &c. ... 

6- Hicotiaua. 







sp.——' ••• 


H. 


... 


Almora 

LXXIX—SCROPHU- 







LARIACE^- 







1- Yerbascum 

Tliapsus, L. 

1 

H. 

3' 

Y. 

August 

Ealam, Milam 

V ar. ”” (St 

2 

H. 

3'—6' 

Y. 

June 

Haini Tal, ... 
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List of Knmaon 


Name. 

1 

Si ^ 

- 

s' 

? -2 2 

Habit of growth. 

Height of plant. 

Colour of flower. 

fcb 

B 

a> 

o 

ew 

O 

s 

H 

Locality. 

2 Celsia 







coromaiideliana, Yithl. 

... 

H. 

2''—3' 

Y. 

May 

Bagesar 

3* Linaria. 







ramosissima, WalL..^ 


H. 


Y. 

All the 
year. 

Almora, &c. ... 

4. Antirihiimni 







Orontium, L. 


H. 

1^—2' 

Pk Y. 

March 

Do. 

5 Scxophularia. 







decomposita, Rovle. ... 

1 

H. 

2' 


July 

Milam 

rariegata, Bieh. 

2 

H. 

2'—3' 


June 

Malari, &c. ... 

obtusa, Edgew. 

3 

E, 

2' 


Do. 

Almora 

himalaienBis, Boyle..,. 

4 

H. 

4'—5' 

... 

July 

Naini Tal 

Edgevrorthii, Benih. 
calycina, Benth. 

5 

H. 

3' 

Pr. Gr. 

August ... 

Saba 

1 6 

H. 

1' 


June 

Pindar i, Pa- 

tharkori. 

gp. - 

7 

H. 

V—W 

... 

July 

Laptel 

6- Himnlus. 







gracilis, R 

... 

H. 

W 


April 

Lodh 

7' Itazus. 






I 

dentatuB, Wall. 

1 

H. 

6"—9" 

Pk. 

August ,.. 

Bet 111 i Pass ... 

mgofiuSji Soitr. 

2 

H. 

6" 

Pr. 

March ... 

Almora 

snrcalCKBiis, Don 

3 

H. 

6" 

Pr. 

Do. ... 

Kapkot 

8. liadeulergia. 







urticapfolia, I.ehoi. ... 

1 

H. 

6" 

y. 

August ... 

JagcBar, &c. ... 

grandidora, Benth. ... 

2 

H. 

1' 

Y. 

January ... 

Bagesar, &c. ... 

macros fcacbya, Ben th., 

3 

H. 

2'—3' 

Y. 

March ... 

Kalapatbar ... 

9- Limnopliila. 







meiithastrum, Benth.^ 

1 

H. 

6^' 


July 

Almora 

Eoxburgliii, G.Doii, 

2 

H. 

4'' 


February... 

, Patli Dun 

hypericifolia, Benth. 



+ 



10. Herpestis- 







Monmeria, B.B.K, ... 

. ... 

H. 

6" 

Li. 

August 

.iBhabar, Ram. 
1 ganga valley* 
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l‘ijiji Li —(cy II ti 11 lied). 


6 

*3 

iSi 

as 

o 

•if 

s ? 

* 

k J 

i +a 

Optil 

1—3,000 

Banks 

1—5,600 

Fields 

1—5,000 

Open ... 

18,000 

Do. 

10,500 

Do. 

6—7,000 

Woods 

6—7,000 

Open 

8,500 

Do. ... 

10 —i^jOOO 

Do. 

16,000 

Do. 

5,000 

Wet rocks 

8,000 

Open 

1—5,000 

Do. 

3—9,.500 

Sliady banks ... 

1—7,000 

Do- 

3—5,000 

Open 

1 —2,000 


Wet 

TVs 


lai/a. 


4,000 


E. 


E. 


B. 


R. 


T. 


Eemarks. 
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HIMJ^lLAYAN bistetcts 


List of Kumaon 






1 








H 



S 

3 

1 

o 



Hame. 

« 5=^ S 

B Ho 

a 

fcD 

'Ph 

‘+-I 


o 

q=; 



lli 


o 

o 

*o 


% . . H 

*1 

1 

s 

o 

o 

a 

o 


s 


1-i 

O 


^3 

11- Bopatrium* 

junceiiTn, 


H. 

9^ 


... 

... 

12. Torenia. 







^kntnla, Griff. 

... 

H. 

irr^.^r 

Pr. 

September, 1 

iNaini T41, Sar- 






ju valley. 

13. Vaadellia. 







crustaeea, Bmik. 

1 

H. 

2" 

Pk. 

July 

Almora 

pedunculata, Benih.... 

2 

H. 

12^' 

BL 

July 

Do. 

nummnlarifolia, Don, 

3 

H. 

Z^'L4rr 

Pk, 

August ... 

Naini Tal 

14- Bonuaya. 







bracliiata, Link. 

... 

H. 


Pk. 

July 

Almora, &c. ... 

15- Hemipliragma. 

heteropliyllum, WalL^ 

... 

H. cr. 

6" 

... 

May 

China, Dhakuri 
Pass. 

16. Picrorliiza. 







Kunua, Bc^le. 

1 

1 1 

H. 

6" 

Br. Pr. 

Do. ... 

Madhaii Pass... 

sp.- 

2 

H. 

9" 

... 

July 

Milam 

17- Wulfenia- 







Amherstiana, Ber ik.... 

... 

H. 

8" 

Bl. 

June 

Binsar 

18* Veronica. 







Anagallis, L. 

1 

H. 

r—2' 

Pk. 

March ... 

Kamgar, &c. ... 

laxa, Bmih. 

2 

H. 

6"—9" 

Bl. 

Alay 

Dwali 

elliata, Fisck. 

3 

H. 

3"—4'^ 

BL 

August ... 

Barjikang Pass, 

sp.-- 

4 

H. 

6" 

BL 

September, 

Milam, Topid* 






hunga. 

serpyllilolia, Z. 

5 

H. 

2^^_6" 

El. 

August ... 

Ealam 

cana, Hu/Z 

6 

H. 

6" 

BL 

Do. ... 

Saba 

agrestig, L. 

7 

H. 

6".—9'^ 

Pk. 

March ... 

Almora 

Maddeni, Edgew, ... 

8 

H. 

4" 

Bl. 

Do. ... 

Do., Naini 
Tal. 

biloba, L 

9 

H. 

6" 

BL 

March ... 

Naini Tal, Mi¬ 







lam. 

capitata, Bopls 

10 

H. 

3'^*-*4" 

BL 

August ... 

Barjikang Pass 

lanosa, Benik 

11 

H. 

1' 

BL 

July 

NIti 
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6 

a? 

’3 

o 

X 

.2 

6 

, o 

; > 

i ® 

■ 

si 

■¥* 

« 

.2 s 

! ^ ® 

€-1 

j Hmd‘ 

1 

Tibet. 

Reraarlcs. 


t 

... 

! 

R. 




Wt^t 

f 

! 4—7,000 j 

1 R. 




Bo. 

o 

o 

R. 




Bo. 

1 4,0j)0 

R. 




Sliatiy (lamp .., 

5—6,000 

R. 

i 




0|)£‘B 

i 5,500 

1 

R. 

I 



Do. 

o 

o 

T 

R. 

1 



Do. 

i 

i 

1 10—12,000 

! R. 




1)0. 

i 12,000 i 

1 ; 

i R. 1 

K ! 



Wootis 

7—'10,000 



... 


Wet ...j 

5—6,500 

R. 




Open ...I 

8,500 

R. 




Do. 

13,500 

R. 




Do. 

13—15,000 

... 

D. 

t! 


Do. 

12,000 

R. 




Wooils 

9—10,500 

R. 




Walls 

5,000 

R. 




Open 

5-7,500 

R. 




Do. 

5—13,000 

R. 

D. 



Do. 

13,500 

R. 




Do. 

10—13,000 


D. 

... 
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HIMiLAYAN DTST'RICIT;?? 


List of KimiaoB 



i rt 





1 






fcjn 

d 



d ^ ' 

? 

c3 

s 

S-t 

<u 

fe: 


Name. 

e ^ s 

o 

pi 

o 

qp 

O 

qp 



S 

.5 « s 

s- O 

o 

q-i 

o 

+3 

q-( 

o 

q-i 

o 



rt JO 

.a .r 

+5 

3 

rP 

n 

(D 

a 

O 


E 

E 

E 

o 

H 

3 

19 —Buchnera* 







hispida, Ham, 

1 

H. 

1' 

Bi. 

October ... 

Gopesar, Almo- 







ra. 

sp.- 

2 

H. 

1' 

Bl. 

Do. ... 

Aim ora, &c. ... 

30-—Striga. 
euphrasioides, Btnth., 

I 

H. 

6'^ 

W. 

August ... 

Tejam, &c, ... 

hi rant a, Be nth. 

2 

H. 

6'^ 

Y. 

Do. ... 

Gangoli, &c. ... 

21.'-CentraTithera. 

hispida, R.Br. 


H. 

6" 

Pr. 

July 

Almora 

22-~Sopubia. 







trifida^ Bam. 


H. 

2' 

Y. 

August ... 

Do. 

23—Leptorhabdos. 

parviflora, Benth, ... 


H. 

2'--*3' 

• •• 

Do. ... 

Gagar, Binsar, 

24—Enphrasia. 







officinalis, L. 

... 

H. 

3"*-.9" 

Y.W. 

June 

Dhakuri-bina- 
ya, &c. 

35-—Pedicularis- 






megalantha, Don 

1 

H. 

1'—2' 

Pr. 

1 August ... 

Kalimundi, Mi¬ 

Ditto 






lam. 

7 

H 

6" 

R. 

Do. ... 

Ralam 

gracilis, Wall. 

2 

H. 

1 ^—2' 

Pr. 

Do. ... 

Girgaon, Pitti 

Ditto 

11 

A. 

9" 

R. 

Do. ... 

river. 

Gothing 

carnosa, Wall. 

3 

H. 

6"—12^' 

R. 

August ... 

Naini Tal, Al¬ 

siphonantha, Don ... 

4 

EL 

6'' 

R. 

Do. ... 

mora. 

Ralam 

pcctinata. Wall. 

5, 15 

H. 

3' 

R. 

Do. 

Saba 

tubifiora, Fisch. 

6 

H. 

4" 

Y. 

Do. ;;; 

Milam, valleys 

yerticellata, Wall. 

8 

H. 

4"—6" 

R. 

Do. ... 

of Gugd. 

B a r j i k a n g 

rersicolor, Ha/A 

Ditto 

9 

H. 

6" 

R. 

'May 

Pass. 

Pindari 

13 

H. 

4"—9" 

Br. Y. 

j September. 

Rimkin, Balch- 

Hookeriana, Wall. ... 
rliinanfchoides, 
Schrenk. 

10 

12, 13 

fl. 

H. 

4''~6" 

6" 

R. 

R. 

'June 

September, 

ha Pass. 
Rogi-la 

Balcliha Pass ... 

sp*- 

14 

H. 

3" 

R. 

Do. ... 

Do. 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Hima¬ 

laya, 

Tibet. 

Remarks, 

'3 

Q 

Open 

1 

i 

1 3—5,000 

R. 




I>o. 

! 4,000 

E. 

• •ft 



Do. 

^ 4,000 

K 




Do. 

1 4—5,000 

j 

IL 

... 



'Wet 

1 

3—4,000 

R. 


... 


Open 

5-6,600 

R. 


... 


Do. 

6-8,000 

K. 

... 

... 


Do. 

8—12,000 

1 R. 

D. 



Do. 

7—13,500 

R. 

D. 



Do. 

12,000 

K. 




Do. 

32,500 


D. 



Do. 

5—7,000 

R. 




Do. 

12,000 

R. 




Do. 

S—9,000 

K. 




Do. ...! 

11—15,000 


i)! 

t! 


Do. 

14,700 

R. 

... 



Do. ...i 

10,500 

R. 




Do. ...j 

13—16,500 



T.’ 


Do. 

11,000 

R. 




Do. 

13—16,500 



t! 


Do. 

16,600 



T. 
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mMALAYAJ!^ DISTRICTS 


List of Kumcwm 



U 1 

MS 







§ ^ 




be 


B'ame. 

a i 

growth. 

+» 

c3 

"pi 

<D 

O 

.B 

‘Si 

OJ 

S? 

o 



.S 2 ^ 

S ? o 

o 

+» 

C 

+3 

O 

!34 

'-H 


'S ^ 3 

3 

03 


5 

3 

OJ 

B 

3 

o 

o 


a 

H 


Q 

s 


LXXX.-OROBAN- 







CUACEJE. 







1-—-ffiginetia. 







indica, Boyh. 


11. 

1^ 

Br. Tr. 

August ... 

Ii!iipkot, Bhim-- 







tal. 

% —Orobanche- 







indi@a^ Walt. 

1 


9^—12-^' 


March ... 

Hardwiii* 

Bp.> — 

a 

... 

6"—O'' 


May 

Dwali, Rainni,. 

sp.- 

3 


2' 


July 

Tola 

epithymiim, DC. 

4 


6"—8" 

... 

July 

Ralam, Mila-n^ 

LXXXI -PLUMBA- 







GINACEiB. 






’ 

1 —Plimibago. 
zeylanicay L. 


Sh. 

4"—5" 

Fk. 

Alarch ... 

Bhabar, Bage- 

LXSXIL-GESXER- 






sar. 

ACE^E. 




i 



1chynaEtlins. 
ramosissima. Wall. ... 


H. sc. 


Sc. 

August ... 

Mohargfiri 

2 Lysionotns- 

ternifolia, Wall. 


H. 

9^—16' 

Pr. 

Do- 

Bagosar 

3.—Blxynclioglos- 







snm. 



1 

[ 




obliquttm, DC. 

... 

H. 

i'~H' 

Pr. Bl. 

October r. 

Outer hills ... 

4.-“Platysteimaa 

Tioloides, Wall. 

5 —Bidymocaipus. 

... 

H* 


BL ! 

August ... 

Naiui Tal 

lanuginosa, Wall. ... 

1 

H. 

3" 

Pr. 

Do, ... 

Almora 

macrophyUa, WtdL ... 

2 

H. 

9" 

Pr. 

Do. ... 

Mohargari, Ba- 

siib alter nans, Wall. 

... 

H. 

K 

Pr. 

Do. ... 

gesar. 

Dyari Pass^ 

6.—CMrita- 






Eamni. 

bifoUa, Dfm 
lEdgeworthil, DC. ... 

1 

2 

H. 

II. 

4" 

ft" 

Pr Y. 
Pr. 

Do. ... 
i Do. ... 

Outer hills ... 
Gangoli> &c. ... 
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FkmU — (continued). 


d 

'o 

QC 

o 

m 

O 

n 

o 

Q 

Elevation in feet above 
the sea. 

Himd^ 

laya. 

+=.' 

a) 

ja 

S 

Remarks. 

S3 

b 

Open 

3—4,000 

R. 




Fields 

1,000 

R. 




On trees 

8—10,000 

E. 


... 


Fields 

11,500 


D 

... 


OnTIijnms ... 

12—13,000 

B. 

D. 



Woods 

1—3,000 

R, 


... 


Trees 

4,000 

R. 

... 


j 

Trees & banks. 

2,6—4,000 

R. 




Shady banks ... 

1,5—4,.500 

R. 

... 



Trees & rocks. 

6—8,500 

R, 

... 



Dry rocks 

5,000 

R. 




Wet rocks 

S—5,500 

R. 




Do. 

6,5—8,500 

R. 


... 


Shady banks ...! 

2—5,000 

R. 




Do. ...| 

4—5,000 

R. 


... 
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himXlayan districts 


List of Kumaon 


Name. 

II 

c O 
.3 'S S 

j- ct O 

^'6-S 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

LXXXIII.—BIINO- 
NIACK^. 

1.—Calosanthes. 

indica, Bl. 


Tr 




Bhabar and 

2* ““Stereospermtim. 

suaveolens, DC. 


Tr. 




outer hills. 

Bhabar 

3—AmpMcome. 

Emodi, (Ko,vO 

1 

H. 

6" 

Pr. 

March ... 

Deoprayag 

arguta, {Uoyte) 

2 

S. H. 

1'—4' 

Tr. 

July 

Dhauli valley, 

LXXXXY-^FEDA- 

LlNEJj]. 

1 —'Sesamxim. 

tndiciira, L 


H. 

3'—4' 


Do. ... 

Bhabar, Almo- 

LXXXV.-ACANTH- 

ACEJE. 

1 —Tkimbergia. 

coccinea, Wall, 


Sh. 

10'—15' 

Sc. 

December, 

ra. 

Bal iya bridge, 

2.—Hygrophila' 

polyapernia, T,Anders. 


H. 




Harara. 

Mohan 

3—Ruellia- 

Mrta, VahL 


Sh. 

2' 

Bl. 

March ... 

Outer hills ... 

4 '—Petalidiiim 

barlerioides, Nees ... 


Sh. 

5' 

Wh. 

February, 

Bhabar 

5-—-Stro'jilantlies. 

Edgewortliisnus, yeea, 

1 

Sh. 

3' 

Bl. 

December, 

Kota Dun 

auriciilatiis, Nees 
glutinosus, Ne-s 

2 

Sh 

3' 

Bl. 1 

Do ... 

Do. 

3 

Sh. 

2'—3' 

Li. 

February, 

Kapkot 

Wallicliii, Nees 

4 

H. 

2' 

Bl. 1 

August ... 

Bur Pass 

alatus, Nees 

5 

H. 

3' 

Bl- 

Do. ... 

Diyari Pass ... 

attenoatus, Jacq. 

6 

H. 

3' 

Pr. 

Do. ... 

Lohathat 

6p. - 

7 

H. 

2' 

Pr. 

Do. ... 

Tunghasi 

i 
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Pltmis —(coiitiniiecl). 


fl 

o 

Q 


Forest 


Do, 


Open 
On rocks 


Open and cul-j 
tivated 


Forest 


Shady woods... 


Forest 


Do. 

Do. 

Wootls 

Open 

IVoods 

Open 

Woods 




1—5,000 


Hirnd- 


la pa. 


i 







1—3,000 


1... 3,000 


1,500 

7,000 


1—5,500 


2,500 


2,000 R, 


1,500 I 

1 

i R. 

2.000 

R. 

2,000 

R. 

3—’5,000 

R. 

11,000 

E. 

6—7,000 

R. 

6,000 

R. 

9,000 

R. 


Remarks. 


= llemcentris in Herb. S. & W. 


= Hemiadelphis in Herb. S. & W. 
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HIMALAYAN DISTRICTS 
List of Kiimaon 


Name. 

^ 1 
^ .S 

§ 

X s 

o 

tr; 

o 

s 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 


6.—Groldfussia. 








capitata, Nees 

1 

H. 

3' 

Bl. 

August ... 

Kalimundi 


bracteata, Nees 

2 

H. 

3" 

Br. 

August ... 

Mohargari 


penstemonoides, iVees, 

3 

H. 

3' 

Li. 

August ... 

Naini Tal 


divaricata, Nees 

4 

H 

3'^ 

... 

August ... 

? 


7 -—jEclxinaiitliera. 








Wallichii, Nees 


Sh. 

8'—10' 

Bl. 

August ... 

Sarju valley 


8 — Barleria- 








dichotoma, Roxh. 

1 

H. 

2' 

Pr. 

August 

Gangoli 


cristata, L. ... 

2 

H. 

3' 

Br. 

September, 

Bagesai* 


var.—- 

4 

H. 

2' 

Pr. 

September, iKalapathar 

... 

cilialata, Roxb. 

3 

H. 

2' 

Pr. 

Septenfl er,*Outer hills 

... 

nepaleiisiSj Nees 

5 

H. 

3' 

Wh. 

September, 

Satrali 

... 

9 — Asystasia. 








macrocar pa, Nees ... 

... 

H. 

3'—4' 

Pr. 

October ... 

Kota Dun 

... 

10 — Eranthemiim. 








nerTOSum, R,Br, 

.. 

Sh. 

3' 

Bl. 

March ... 

Outer hills 


11-—PHogacaiithus 








tbyrsiflortis, Nees 

... 

Sh, 

3'—4' 

Or. Br. 

Marrh ... 

Kota Dfln 

»•» 

12.—LepidagatMs- 








cuspidata, Nees 

1 

Sh 

1'—2' 

WIi. Pr. 

March 

Outer hills 


ustulata, Nees 

2 

Sh. 

1'—2' 

Wh. 

March ... 

Do. 

***l 

purpuricaulis, Nees.,, 

3 

Sh. 

1'—2' 

Wh. 

March ... 

Do. 


hyalina, Nees 

4 

H. 

1' 

Wh. 

March 

Do. 

.!! 

IS.—Justicia. 








micrantba, Wall, 
procnmbens, L, ... 


H. 

9" 

Li. 

August ... 

Eamari 


«*4 

H. 


Pk, 

March .. 

Outer hills 


Adhatoda, A. 

... 

Sh 

8'—10' 

Wh, 

March ... 

Plains, Bagesar, 

14—Eimgia. 



l 

1 

1 





parvi flora, Nees 

... 

H. 

3"-4" 

Bl, 

March ... 

Sirraoria 

... 
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Plants —(contiaued). 


^ 1 

*o 

m i 

*i-( i 

O 
m 

§ i 

1 1 

o 1 

kt 

g 

■§ 

"S 

3 

1 sS 

•S ^ 

Himd’ 
lay a. 

Tibet. 

Bemarks. 

a 

'd 

it 

p 

Woor'^g 

8,500 

K. 




Do. ..M 

6,500 

E. 


... 


Do. 

7,000 

R. 


... 


Do. 


... 




Opfin 

1 

4,000 

E. 




i 

Do. 

3—5,000 

B. 




1 Do. 

3,000 

B 


... 


! Do. 

2—6,000 

R. 


... 


1 Do. 

3,-5.000 

R. 

... 



1 Do. 

s 

1 

1 4,000 

B. 




1 

: Shady banks ... 

i 2,000 

i 

B. 

... 

i 

#4« 


1 

i Woods .«• 

1 

1 1—4,000 

B. 

i 

! 

#•* 

... 


iForest 

1,5—3,000 

B 


... 


Open .. 

S—5,000 

B. 




Do. 

2—4,000 

B. 


... 


Do, 

2—4,000 

E. 




Do. 

2—4,000 

i 

H 

— 



Shady banks ... 

1 

i 4,600 

B 



= Eosteliarid. No. 2 in Herb, S. & 

Open 

3—5,000 

B. 

••• 

... 

szTtostelhiria No. 2 ditto ditto. 

Do. 

1 4—5,000 

R 



^Adkatoda vasica ditto ditto. 

Do. 

4,000 

B 





70 
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hjmXlayan districts 


LUi oi Ktiuuiou 



5-1 1 







IS 




&b 



Sa 

:j3 

1 


S 

‘h 

O) 


Name. 

r. S'a 

o 


o 

<5=i 

o 



^ o 

o 

o 

o 

CTh 

SH 

o 




4* 

3 

Cf 

[5b 

‘S 

s 

Si 

'o 

fl 

'ae 

o 


ffl 

w 

w 

o 



15 Dicliptera. 

bupleureides, Nees ••• 


H. 

2' 

Fk. 


Outer hills 

16- Peristroplie 

spcciosa, Nees 

2 

H, Sh 

3'-4' 

Fk. 

February, 

Outer hills, Ba- 



H. Sh 




gfBJir 

gp- 

1 

2' 

Sc 

August .. 

Gangoli 

LXXXVI.-*SELA- 







GlNACEiK. 







1- Gymnaudra. 
kuna'warensis, JRoyle 

•)«a 

H. 

G"—9"' 

Bl. 

July 

Eaj-lioti, Ea- 






kas Tal. 

LXXXVIL—VEE- 







BENACE-^E 







1. Phryma. 

leptostachya, L. 


H. 

2' 

Fk 

August ... 

Naini Tal, &c.. 

3- Lantana. 







alba, Mill. 

... 

Sh. 

4' 

I 

Wh. 

March ,,, 

Outer hills ... 

3* Lippia. 







nodiflora, Uich. 

... 

H, cr. 

1' 

Fr. Br, 

March ... 

Kiilapathar, &c. 

4- VerBeua- 







officinalis, L. 


H. 

2' 

Li. 

March .. 

Outer hills .. 

5 Cailicarpa. 







maoropbylla, VahL ... 

1 

Sh. 

10' 

Li. 

August ... 

Outer hills, Ba- 

arborea, Roxh. 

2 

Tr. 

20'—30 

... 

May 

gesar, 

Do. do. ... 

6. Premna. 







berbacea, lioxb. 
inteiTupta, W all. 

1 

2 

H. 

Sh. 

2^'—3" 
20'—30' 

W. Y. 

1 Wh. 

May 

May 

Bagesar 

Supi 

Bhabar, Bage- 

barbata, Wall. 

3 

Tr. 

26' 

Wh. 

May 

inlegrifolia, A. 

4 

... 

... 

Wh. 

... 

sar. 

Do. 



OF TOK NORTH-WESTERN PROVINCES, 


555 


PIj —(eontin iiecl). 


S i 3 Hirnd- I 

j-T I =* lay a. 1 


C' 

X 

3 

g 

1 

1 is 

1 '42 * 

1 ^ 

j 1 Eemarks. 

! 1 

S ■ ir* ! 

' .a • 

X P H 

W©ais 

1 2—4,000 

j 

} 

I 

R- ... ' ... 

i 1 

Sfijiiiy woo,.Is .. 

j 1—3,000 

; a ... : ... 

0|>t*a 

1 

4 5f(m 

i 

1 a ... i ... 1 

: 

Wc‘t open 

1 

1 

15—16,000 

i 

i 

! 1 

1.i 

! I 

i 

Bainp wooils ... 

1 

6—7,500 1 

j 

1 

K. ... ... 

Open 

1—3,500 I 

i 

K. 1 ... 

Wet 

o 

1 

R. 1 ... 

1 

C*pc‘U ... 

i 

1 — 6,000 I 

R. 1 .. 

1 

IF) 

i 

1—4,fM10 1 

i 

I 

Do. 

! 

1—3,000 

a .. 1 ... 

1 

Do. ..J 

3,000 

R ... : ... 

1)0 ...! 

4-6,000 

a ... 1 ... 

Fo est ; 

1—3, )00 

R i ... 1 ... 

2D ,.j 

1,00f) 

1 1 

H. ; ... i ... 
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HIMA'LAYAN DISTBICTS 


L/ist of Kumaon 



I.S 







s? 




bn 





"1 

ci 

fc*- 

’& 


Kame. 


o 

>< 


0 

!P3 

0 



.s|l 


<tH 

O 

*0 

«ps 

IH 

is 


S ® 

c3 r ^ 

JZ rf\ 5-* 

a 

Oi 

o 

S 

oe 

+» 

To 

'o 

t- 

pj 

0 

0 

a 

i ."S 

"cS 

0 

0 


s 

Sh 


0 

B 


7. Gmelina. 







-arborea, Hoxh. 


Tr. 

40''—50^ 

y. 

March ... 

Bhabar »•. 

8. Vitex- 







NegundOj L. 

... 

Sh 

10'’—15'’ 

Pr. 

April ... 

Bl'.abar, outer 






hills. 

9- Clerodendmm. 







infortunatum, L. 

1 

Sh. 

S'* 

Pk. 

Pebrnary, 

Bhabar 

gratum, Wall, ... 

2 

Sh, 

6' 

Sc. W. 

March ... 

NainiTa!, outer 







hit Is. 

Berratum;^ Spreng. 

a 

H. 

S'* 

Pr. 

June M. 

Bagesar „. 

10 Holmskioldia. 







Banguinea, Hetz, 

... 

Sh. 

15' 

Se. 

December,. 

Kalapathar •«. 

11. Caryopteris. 

Wallicliiaiia, Schauer,,^ 


Sh 

10'—12' 

Pk. 

February, 

Bhabar,, Bage¬ 

LXSXVIII.—LABI- 






sar. 

ATM 




i 



1* Geniosporum. 
Btrobiliferum, Wally 

... 

H. 


Pr. 

August ... 

Sarju valley ... 

2. Ortliosipliou. 







virgatus, Benth. 
rubicundus, Be^i tL ... 

1 

2 

H, 

1' 

1' 

Pk. 

May 

August 

Bagesar 

Kosi valley ... 

3. PlectrantliTis. 







ternifolins^ Dm 

1 

H. 

3'—4' 


October ... 

Bhabar, Sarju 

rngosusy Wall, 

Coetsa, Don 

2 

3 

Sh. 

H. 

4' 

3' 

Li- 

February, 

valley. 

Xaini Tal 

Kota Dun, Al- 

cordifolios, Don 
scrophnlarioidcs, Wall 
Gerardianus, BaUfi,.., 

4 

5 

a, 10 

H. 

H. 

H. 

3' 

3'—4' 
1'—3' 

Bl. 

W. Y. 
Wh. ' 

August ... 
October ... 

mora. 

Almora 

Kalimundi ... 
Gori valley, 

Maddeni, Benth. 
Striatus, Benth. 
Stracheyi, Benth. 

1 

7 

8 

9 

H. 

H. 

H. 

4' 

2 ' 

I 5 

Li. 

iii. j< 

August ...; 
October ...jl 

Almora. 
KAlimundi ... 
Almora 

Sarju valley ... 
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Flanh —(contiiined). 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

B 

U 

; fl 
i ‘S 

I M 

imd- 

ya, 

u. 

j Tibet. 

Forest 

1,500 

i 

! E. 

1 

... 

... 

Open ... 

1—4,000 

E. 

■ ... 


Forest ... 

1,500 

R. 



W oods ... 

4—6,500 

E. 

... 

... 

Open ... 

3—4,000 

E. 

... 

... 

Woods ... 

S—3,000 

R. 

... 

... 

Bo. 

1—3,000 

R. 1 

... 


Open 

4,000 

R. 

1 

i 

... 1 

j 

I>0. 

3,000 

11. 

1 

i 


Bo. 

4,000 

R. 

... 

... j 

f 

Bo. 

1—3,000 

R. 

... 


Bo. 

5—7,000 

R. 



Bo 

2—6,000 

R. 



Do 

5,500 

R. 



Woods 

8,700 

R. 



Woods & Open,' 

5—7,000 

R. 

... 


W oods ...' 

8—9,000 

E 



Open 

5,000 

R. 


... 

Wet places 

4,000 

R. 

... 



Bemarks. 



m 


HIMXlAYAN JDlfcsTRICTS 


Ijid of li n}iiaon 



5.2 




be 

B 

Zi 



5 ^ 

c3 ^ 

+=> 

1 

4a 

fc; 

o 


Name. 

£ 

u 

M-l 

< 4-1 

O 

qS 

■ 4-1 

O 

b 

c: 

SH 



1 SI 

O 

+3 

4J 

J- 

o 

0.1 

cd 




'V 

'3 

£ 

o 


w 

K 


a 

H 

& 

4 Coleus. 







barbatiia, Benih. 


H. 

r 

Bl. 


Almora 

5. Auisoohilus. 







carnosus, \\all. 


H. 

V 


November, 

By sis-ghiit 

6- Pogostemon 







plectrantlioides, Besf 
j)arvitiora, Be Ak 

1 

a 

Sh. 

Sli. 

6' 

Pr. 

March ... 
May 

I’duibar 

Xiapkot 

7- Dysopliylia- 







cruciata, Bvnih 


H. 

2' 


... 

Alii.ora 

8 Cole'Arookia- 







oppositifolia, Sm, ... 


Sh. 


Wh. 

March 

iXagesar 

9. Elschoitzia. 







polystachya, Benfh.,.. 

1 

Sh. 

4'—8' 

Wh. 

Septe'ubcr, 

Naiui Til 

tr.ostachya, Detiih ... 

2 

H. 

r - H' 

Y. 

Ap 1,2,’list ... 

Mi him, lialam, 

denBBenth. 

3 

H. 

1'—4' 

Y. 

Augu.st ... 

IXalaui 

etrobilitera, Benth ... 

4 

H. 

2^ 

Y. 

AtlgUht ... 

Naiui 'i 111 , &c., 

pusilla, Benth. 

6 

H. 

4"_6" 

? 

August ... 

'ropiflhnuga ... 

liava, Benth 

6 

Sh. 

8''—10^ 

Y. 

Septein)>Gr, 

Tuii'lislsi 

incisa, Deitth. 

7 

H. 

r—U' 

Y. 

Aurust ... 

Bhsi.iT’skhct ... 

])ilosa, Benth, 
cristata, WtUd^ 

8 

H. 

3'^ 

Bl. 

October ... 

Sarju vaihy ... 

9 

H. 

3' 


i( etober 

t3<i>at ... 

SP-- 

10 

H. 

1' 


October ... 

Sarju valley ... 

10 Perilla. 







CMjymoides, L. 

... 

H. 


Wh. 

August ... 

IXhiibsir, Dwali, 

11. lEeutha. 







8yl^^estris, L. 


H. 

2' 

Pk. 

August ... 

Niti 

12. Origanum. 







iiormale, !>on 

1 

H. 

2' 

Pk. 

August ... 

Almora 

vulga.e, L, 

2 

IX. 

2' 

Pk. 

Airgust ... 

1 

Miiaui 
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i — (cyntiiiued). 


d 

a 

S 

O 

d 

p 

o 

3 

a 

Hi 

«« 

a 

s i 

'iS «« 
k; 

i >• 

1 ^ 

I ^ 

j 

M 

WU- 

t/a. 

fi 

Tibet. 

Remarks. 

OpcB 

4—5,500 

E. 

... 



Bo 

1,500 

R. 




Forest 

1—3,000 

K. 




( ipeii 

3,500 

E 




Wet, open 

5,000 

R. 


... 


Open 

I 

1—5,500 

R. 

... 



Open 

6-0,.5 00 

R. 




Bo. 

1:2—13,000 

K 

d’ 



Do. 

10—12,000 

R 

D. 1 



Do. 

8—10,000 

R 

i 



Do. 

15,0f>0 


... 1 

T. 


Do. 

( 5,500 1 

B. 

1 




[ —9,500 3 





Banks 

4—6,500 

R 




r^pen 

4,000 

R. 

1 



"W ootls 

6—7,000 

K 


... 



4,000 

R. 

... 

... 


Cultivated ... 

1,5—8,500 

R. 

1 



Open 

11,600 

... 

D. 

... 


Do. 

5,900 

R. 




tto. 

11,500 

... 

D. 

... 
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HIM-A[LA.YAN bistkicts 


List of Kumaon 



li I 







S -rJ 

4 

43 




Name. 

Herbarium 
(Strachey an 
terbottom). 

o 

bO 

'o 

+3 

‘Ja 

w 

Height of plan 

Colour of flow« 

S 

S 

S-( 

o 

Qi 

a 

Locality. 

13. Thymus- 







Serpyllum, L. 
linearis, Benih. 

1 

H. 

4"—6" 


August ... 

Ralam,Rajhoti, 

2 

H. 

4"—6" 

Tk. 

March ... 

Almora 

14. IflCicromeria. 







biflora, Benih. 


H, 

6"—8" 

Pk. 

August ... 

Almora 

15. Hedeoma. 







nepalensis, ... 

... 

H. 

2' 

... 

August ... 

Almora 

16. Calamintha. 

Clincpodium, Benih. 

1 

H. 

1' 

BL 

August ... 

Rdlam 

umbrosa, Benih. 

2, 3 

H. 

2' 

Bl. 

August ... 

JS a i n i T a 1, 







Almora. 

17. Melissa. 







flara, Benih. 

1 

H. 

2' 

Y. Bl. 

June 

Binsar 

paryifLora, Benih. 

2 



... 

August ... 

Ramganga and 
Gori valley. 

18. Salvia. 







lanata, Boxb. 

1 

H. 

6"—12" 

BI. 

March ... 

Almora, &c. ... 

carnpanulata, Wall. ... 

2 

H. 

3' 

Bl. 

June 

Dwali, Dugli... 

glutinosa, A. 

3 

H. 

3^ 

y. 

August ... 

isri'ti 

ep.- 

4 

H. 

4' 

Bl. 

August ... 

Naini Tal 

piebeia, Br. 

6 

H. 

1'¥ 

Bl. 

March ... 

Outer bills ... 

Iffinceolata, WUU. ... 

6 

H. 

V 

Bl. 

August ... 

Hawalbagh ... 

19- IsTepeta. 







ruderaliB, San. ...! 

1 

H. 

H' 

... 

February, 

Hardwar, outer 






hills. 

Bpicata, Benih. ... 

2 

H. 

2' 

Pr. 

February, 

Milam, Ealam, 

campestriSj Benih. ... 

3 

H. 

S' 

Pr. 

August ... 

Jalat 

graciliflora, Benih. ... 

4 

H. 

1' 

... 

February, 

Hardwar 

Govaniana, Benih. ... 

6 

H. 

4'- 

Y. 

August ... 

Balam valley, 

lencopbyUa, Benih. ... 

6 

H, 

2' 



Haini Tal 

elliptica, Royl^ 

7 

H. 

2' 

Li. 

September, 

Do 

discolor, Boyle 

8 

H. 

1'—li' 

... 

August ... 

Milam, # Niti, 
Pass 

Biipina, Stev, 
tibetica, Benih. ... 

9,10 

H. 

w 

Bl. 

September, 

Rakas Tal 

11 

H. 

3"—6" 

Bl. 

August .rf. 

jKyungar Lan- 

longibracteata, Benih, 

12 

H. 

6" 

Li. 

September, Balchba Pass... 
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6 

"o 

as 

® 1 

m ; 

1 I 

■4^ i 

1 

Q ! 

o 

1 

'S 

SD 

£ cj 

o a 
*I2 
cd 0) 

1 

Hinid' 

laya. 

Tibet. 

Remarks, 

& 

1 

Dry. 

Open 

i 

i 

1 

32__J5,000 i 

R. 

D. 

T. 


Do. 

i 

5—8,000 1 

i 

R. 




Do. 

1 

5—7,000 1 

R. 

... 

... 


Near water 

4,500 1 

i 

1 

R. 




Open 

12,000 ! 

B. 




* Do. 

5—8,000 

R. 

... 



Woods 

! 

1 7,500 1 

E. 


... 


Do. 

1 5^6,500 ! 

i I 

R. 




Open 

1 

4—8,000 

1 

R. 


i — 


Open woods 

10—11,000 

R. 

... 

... 


Open 

7—11,000 

... 

D. 



Do. 

7,000 

R. 

... 



Do.. 

i—.5,000 

B. 

; 



Katnralized 

4,000 

B. 

... 

i 


Open 

1—5,000 

R. 

... 

j 

j 


Do. 

. 8,6—12,000 

B. 

1 D. 

i 


Do. 

7,000 

R. 

! ... 

i .... 


Do. 

1,000 

E. 




Do. 

8,500 

R. 




Do. 

6,500 

R. 


i ... 


Do. 

7,700 

R. 




Do. 

11—15,000 

... 

1 ix 

' t! 


Do. 

16,500 


1 



Do. 

16—15,500 

... 

;;; 

T. 


Do. 

17,000 

i 

1 - 

T. 
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HIMlLAYAK DISTRICTS 

List of litwiaom 



K- » 

1 









i 





43 

.S 





g 




Kame. 


j- 

&L 



o 

q-3 

K 


.21 

en 

o 

o 



■g 


43 


o 

4* 



? 


o 

o 

B 

o 


K 

w 

M 

5 

H 

s 

20* Dracocepha- 







liim. 







acaxithoides, Edgew^ 

1 

H. 

6" 

Y. 

August ... 

ICyungar 

speciosum, Bentli. ... 

2 

H. 

9^' 

BL 

August ... 

Kalajawar 

21- Scutellaria. 

(liFC&lor, Colebr, 

1 

H. 

6" 

Pk. 

August ... 

Jageaar ... 

linearis, Benih. 

2 

H. 

4" 

Rk. Y. 

March ... 

Alii ora 

angulosa, Benih. 

3 

H. 

1'—U' 

Pk. Y. 

March 

Aluiora, Kaini 
Tal. 

Bp.'——' 

4 

H. 

2^ 

Pk 

March 

Bo. 

repens, Bam. 

6 

H. 

2'—3' 

Pr. 

March ... 

Kota D{in 

prostrata, lacq. 

6 

H. 

6" 

Pr. Y. 

August ... 

Milam 

grossa, Wall 

7 

H. 

3' 

Bl. 

August ... 

Gagar Pass ... 

22- Bruuella. 

Tulgaris, L. 


H. 

6"—-9'' 

Pr. 

August ... 

Naini Tal, &c.*, 

23 Marrubium. 

lanatum, Benih. 


n. 

6" 

Br.? 

August ... 

Shelshel 

24 Craniotome. 

versicolor, Behh. 


I 

H. 

2' 

Pk, W. 

September, 

Almora, &c. ... 

25- Auisomeles- 

ovata, Br. 


H. 

2'-4' 

Bl. 

August ... 

Almora, &c. ... 

26- Colquhouiiia. 

Testita, Wall. 


Sh. 

4'—8' 

Sc. 

Juue 

Naini Tal, Gor& 

27- Stachys- 






valley. 

sericea, Wall. 

1 

H. 

2' 

Li. 

July 

Almora 

splendens, Wall. 

2 

H. 

2'—3' 

Li. 

lJuly 

Naini Tdl 

28' Leouurus. 

Cardiaca, L. 


H. 


Wh. 

June 

Naini Tal 

29- Lamixmi' 
amplexicaiile, jL. 

1 

H. 

9" 

Pr. 

March ... 

Almora, Naini 







Tal, 

petiolatnm, Eoph 

2 

H. 

1'— 

1 Wh. 

May 

Naini Tal, Sa¬ 

rhomlxddeuiii, Benih.^ 





ha. 

3 

H. 

9" 

Wh. 

September, 

Kyungar, 

sp ?- „ 

4 

H. 

6" 

... 

June 

Sagtia-deo ... 

30 RoyleU' 

elegans, Wall. 


Sh. 


Br. 

March ... 

Almora, Naini 




1 



Tal. 
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O 

9 

S 

•§ 

Hima¬ 

laya. 



'o 

m 

.1 

B 

Q 

ZJ 

«4H 

S cS 

O CJ 

‘■i f 
> 

Oi 

.2 

*5 

P 

Tibet. 

Remarks. 

C>pe» 

15,500 

H. 

D. 

T 


1)0. 

14,000 


... 


Banks 

4,5 —6,500 

E. 





5,400 

E. 


... 


|'>0 

4-8^00 

E. 


.«» 


Tk> 

5,000 

E. 




Wet sliady, 

banks. 

2,UOt) 

R. 


... 


4'ipeix 

11,500 

R. 

D. 

... 


Woods 

6 -8,000 

D. 

... 


Open 

6—10,000 

E. 


... 


IK>. 

16,000 





Blinks 

6—7/)00 

E. 


... 


Opc^n 

1—6,000 

R. 




Do. 

6—8,000 

R. 




Do. 

6 - 8,000 

B.: 




Woods ^ ...• 

7—8,000 

R. 




Do. 

6,5—8,000 

R. 




Open .... 

5,000 

E. 



. 

Do, 

7—9,000 

R. 




Do. 

13—15,000 


D. 

T. 


Do. 

11,500 

e! 



Do. 

5,000 

R. 


... 
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HmiLATAN DISTRICTS 
List of Kmnaon 


Name. 


5^ 

^ 3 

'5:^0 

^ -S 

5 ’w'+^ 


^—SlTTieuca^ I 

liysEopiioUa, Benth.'"] 

cephalotes, Spren^. 

lauata, „ 

moUissima, viaLl, ••• 

32- Leouotis- 

*** 

33. PblomiS' 
macropliy^^^!’ Wa/I. •• 
bracteosa, Hoyle 

34. Tencri'UTM-- 

macroBtachyum, W'aK., 

qimaiifarium, Ham- - 

Eoylean'“»> Wal/. ••• 

laxum, Von 

35. Ajuga* 

bracteosa, Benth. 
Do.— 


)o.—— 

txxix.—PLAN- 

1. Plautago. 

.atlca, L. 


—bJYCTAGII?!- 
ACD-®* 
BoBxliaa^ia.- 


Bp.-- 

diffuBE, L. 


XCI.* 


1. Deeringia. 

baccata, Moq, _ 


1 

2 

3 

4 


-amakakt- 

ACK^. 


5 

Es 


H. 

H. 

H. 

H. 


H. 


H. 

H. 


W 


1 ' 

1 ' 


o 

ep 


o 


Wh. 

Wh. 

Wh. 

Wh. 


Sc. 


&£ 

o 

eA 

o 

OJ 

a 


4' Br. Pr. 

2' Br. 


Sh. 5'—10' 


H. 

H. 

H. 


H. 

H. 

H. 

H. 

H.cr 


2'—8 
2'—3' 
1 ' 


6"—8" 
2'—3' 

2 " 


>tay 

August 

iMay 

May 


January ... 


August 

July 


Pr. 

Li. 

Wh. 

Pk. 


Pk. 
Pk. 
BU 
Y. P. 


Bagcsar, &c. ... 
Ihitt albagh, &c. 
Almora ... 
Aim ora, Nahii 
, TaL 

Bbabar 


lialam valley. 
Sagtia-deo . 


iOctober ... 
August .. 
August .. 
Pebruary, 


March .. 
March .. 
February, 
May 
IMay 


1 

H. 

6" 

... 

July 

2 

H. 

4"—5" 

... < 

June 

3 

H. 

6" 


July 

4 

1 

1'—2' 


May 

6 

H. 

■ 

1' 

... 

Augxist . 

1 

H. 

2'—3' 

1 Pk. ^ 

July 

2 

H. 

2'--3' 

Pk. 

July 

3 

2'.-3' 

Pk. 

January . 


1 Sh. 

20' 


October 


Gori valley ... 
Naixu Tal, i^c., 
Almora? 
iiamganga val¬ 
ley. 

Almora, &c, 
llawalbagli 
Ivota Dliu 
Puuiari 
Lahur 


Naim Tal, &c., 
Madhari Pass, 
Niti 

Naini Till, &c., 
Balam valley. 


Joshinuith, Jo* 
lam. 
iTapuban 
’ Kaiadhungi .. 
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Plants —(continued). 


Condition of soil, &c. 

Elevation !n feet above 
the sea. 

Rimd- 

layn. 

Tibet. 

Remarks. 

.3 

*3 

b 

p 

Open 

3-~4,000 

R. 




Fields 

1—4,000 

R. 




Open 

4-^5,000 

R. 




Do. 

5—6,000 

R. 




Cultivated 

1—2,000 

R. 




Open 

10,000 

R. 




Do. 

9—11,500 

E. 


... 


Woods 

8,000 

E. 




Open 

5,800 

R. 




Do. 

5,000 

K. 




Do. 

4,300 

R. 


... 


Do. 

4—8,000 

R. 




Do. 

4,000 

R 




Near water ... 

1, 5—4,000 

R. 




()pea 

12,500 

R. 




On rocks 

8,500 

R. 


... 


Open 

5—7,000 

R. 




Do. 

9,500 

R. 




Do. 

11,500 


D. 



Do. 

5—13,000 

r! 




Do. ■ 

11,000 

R. 




Do. 

7—9,000 

R. 

D. 



Do. 

7,000 

R. 




Do. 

1—7,000 

R. 




Woods 

3,500 

R. 

... 

... 
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HIMALAYAN DISTEICTS 


List of liximaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant 

Colour of flower. 

Time of flowering. 

Locality. 

3 . Celosia 







argent ea, L. 

... 

H. 

1'—2' 

Bk. W. 

March ... 

Ka 1 a p athar, 

&SC. 

3 . AmarantxLS. 







fipinosus, L, 

1 

H. 

2' 

Gr. 

August ... 

Kota, Almora, 

Anardana, Ham. 

2 

H. 

3'—4' 

R. Y. 

August ... 

Kathi, &c. 

caudatiiB, L, 

3 

H. 

3'—4' 

E. 

August ... 

Almora, &c. .. 

4- Cyatliiila- 







capitata, Moq. 

1 

H. 

3" 

»* » 

August ... 

Jagcsar 

tomentosa, Moq. 

2 

Sb. 



June 

Almora,. &c. .. 

5 . Pnpalia. 







lappaeea, Moq. 

... 

... 

... 

... 


Kaladhungi .. 

6 . Mrudi,. 







Bcandens, Wall. 

... 

H. 

2'—3' 

Wh. 

March ... 

Outer hills .. 

7- AdiyTaEtkes. 







Bp —* ^ 

] 

H. 

3'—4' 

Wh. 

August .. 

Lohathat 

argeatea, Lam. 

2 

H. 

3' 

Wh, 

August ... 

llawalbagh ., 

aspera, L. 

3 

H. 

4' 

Wh. 

August ... 

Naini Tal 

8- Alternantliera. 







sessilis, B.Br. 


H. er. 

1 " 


August ... 

Almora 

XCIL-CHENOPO- 

DIACEAE. 

1 . Chenopodium. 







mnltifioram, Moq. .. 

1 

H. 

2 '—3^ 


August ... 

. Badarinath .. 

album, L. 

• 2,4, 5 

H. 

1 '—2' 

Gr. 

Axigust .. 

. Tola, Almora, 

sp.- 

3 

H. 


... 

August .. 

. Milam 

sp.— 

6 

H. 





Botrys, L. 

7 

H. 

9" 

... 

... 

Almora 

% Blitum. 







Tirgatum, L. 

... 

H. 

9" 


August .. 

.jMalari 




OT THE NORTH-WISTEEN PROTTIs^CES. 


56*7 

Fianii —(contiiiiied). 


Conditions of soil,*&c. 

Elevation in feet above 
the sea. 

la 

H 

*3 

md- 

ya. 

fi 

Tibet. 

Remarks. 

In fields 

2—5,000 

K. 

... 



Bo. 

2—5,500 

R. 




Cultivated ... 

4—9,000 

K. 

... 



Do. 

5—8,000 

E. 


... 


Shady 

6—9,000 

R. 




Open 

5—7,500 

R. 

... 

... 


Do. 

1,000 

R. 

... 

... 


Do. ... 

1—5,000 

R. 


... 


Shady 

6,600 

R 




Bo. 

4,000 

R. 

• *« 



Bo. 

4—7,000 

R. 


... 


Open 

i 4,000 

1 

R. 

... 

... 


Bo. 

10,000 


B, 



Infields 

6—11,500 

R, 

D. 



Bo. 

11,500 


D. 





R. 




Cultivated ... 

5,000 

R. 




Open 

10,600 

... 

B. 

... 
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HTMlLAYAN DISTRICTS 


List of Kumaon 


Name. 

Ilorbarium number 
(JStrachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

fSA 

SH 

O 

5 

g 

Time of flowering. 

Locality. 

3- Beta. 







Vulgaris, Moq. 


ii*. 





rar. orientalis ... 





Almora 

4- Atriplex, 







sp.-- 

1 

H. 

Sift _ 


August ... 

Topidhunga ... 

sp, - 

5. Enrotia- 

2. 

H. cr. 

3" 


August ... 

Milam 

ceratoides, €.A. Mey.y 

6- Salsola. 


Sh. 

U' 

... 

August ... 

Laptel, plains 
of Guge. 

Kali? L. 


H. 

4" 


August ... 

Tisum 

XCIir—PHYTOLAC- 

CACE-dS. 

1. Phytolacca. 







decandra, L, 

... 

H. 

1' 

Gr. 

May 

Bagesar, See.,.,. 

XCIV.-POLYGONA- 

CBiE. 

1. Polygonum- 







macropbyllum, Don, 

1 

H. 

9^' 

Cr. 

June n 

Dudatoli, Cha- 
mi Pass. 

Bruxionis, Wall. 

2 

H. 

9'^ 

Cr. 

September 

jEalam, P i n - 
dari. 

Taccimfolinm, Wall. 

S 

H. 

4" 

Cr. 

August ... 

Do. &c. ... 

vivlparum, L. 

6 

H. 

I'-U 

Pk. 

August ... 

Ealara, Laptel, 

var. 

4 

H. 

6" 

Pk. 

August ... 

V alleys in 
Guge. 

rar. gracilimum, 

6 

H. 

6" 

Pk. 

June 

Eogila 

horridum, Roxb. 

1 

H. 

3''—4' 

Pk. 

July 

. Bhim TM 

capitatum, Don 

... 

• *. 



1 


var. pingue 

8 

H. cr. 

4'' 

Pk. 

March ... 

Almora, outer 
hills. 

nepalense, Meisn. 

9 

H. 

2' 

Pk. 

May 

. Kaini Tal, ^c. 

sphoerocephaltim, 

Wall 

, 10 

H. cr. 

1'—2' 

Pk. Pr. 

May 

. Kathi 

perforatum, Meisn. 

11 

H. 

1' 

Pk. 

May 

. Naini Tal 

amplexicaule, Don ... 

... 




May 

var. ambiguum ... 

12, 34, 

H. 

3' 

pk 

. Do., Kathi, &c. 

var. oxyphyllum ... 

13 




. 




OF THE XORTII-WESTEEN PROVINCES- 
—(coiitimied), 
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6 

'o 

> 

o 

.s 

o3 

Uya. 



« 

c 

w 

1 

1 

V 

Elevation in fe 
the sea. 

K 

5 

‘3 


Tibet 

Remarks. 

Caltivafced ... 

500 

'£ 




Open 

1\OO0 



T. 


1)0. 

13,000 


i). 



Do. 

15—1=0,000 


... 

T. 


Do. 

15,000 

... 


T. 


Caltivated 

3~~ 7,000 

H, 

... 



! 

1 

open 

10—12,000 

1 E. 





11—14,000 

i 

1 R. 

D. ' 




11,-13,000 

E, 

D. 



Open 

11—14,6000 

R. 

D. 

T. 


Open rooks ... 

1 14—16^000 

... 


T, 



1 11,000 

R. 




Near and in 
water. j 

4,400 i 

K. 




Open 

6,000 1 

1 

R. ' 

1 


... 


Do. i 

€—11,500 

R. 




Forest 

7-8,000 

R. 




Do. ..J 

7,000 

R. 




Do. 

6—8000, 

R*. 


1 

i 



72 
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•HIMA'LAYAy DTSTEICTS 


Jjist of Kumaon 


Name. 

Herbarium number 

(Strachey andWin- 
terbottom). 

Habit of growth- 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality, 

lanigemm, U. Br. ... 




Tk. 

July 


var, indicum 

15 

H. 

2' 

Bhim Tal, Al- 
mora. 

flaccidum, Uoxh, 

16 

H. 

3' 

Wh. 

May 

Eagesar, near 
Naini Tal 

‘FommhUy Ham. 

17 

H. 

2' 

R- 

June 

Na ni Tal, &c., 

Btrictnm, AIL 

18 

H- 

2' 

Fk. 

August ... 

Sarja valley ... 

Hamiltoaii, Spreng.y 

19 

H, 

2' 

Wh. 

July 

Almora 

barbatnm, Z. 

20 

H. 

2" 

Fk. 

l^ebruary, 

Bhabar 

aviculare, L. 







var. diffosum 

21 

H. cr. 

i' 

Fk. 

August ... 

Milam 

Dryandri, Sprang. ... 

22 

H. <ir. 

4" 

Fk. 

May 

Naini Tal, icc. 

illecebroides, 

23 

H. cr. 


l^k. 

March ... 

Outer hiEs 

quadrifidum, Ham, ... 

24 

H. 

4' 

Wh. 

June 

Naini Tal 

glabrau), Willd, 

23 

H. 

2' 

Fk. 

July 

Do., Kosi ri¬ 
ver. 

amphibium, L. 

26 

H. 

4' 

Fk. 

June 

Do. 

pterocarpum, ^all. ... 

1 

27, 28 

H.sc. 

4'—6' 

Wh. 

August 

September. 

Almora, Naini 
Till, Dhauli 
valley. 

polystachyum, Wallfi 




... 

... 

... 

Tar. glabrum ...1 

32 

H- 

3^—4' 

W. 

August 

Vishnuganga 

valley. 

var. pnbescens 

33 

H. 

3'-~4' 

Fk. 

A ugust ... 

Ealam, Milam. 

frondosum, Mei&n. .. 

34 

Hh. 

8' 

Fk. 

May 

Lahur, Kathi... 

rumicifoliiim, Bogle, 

42 

H. 

U' 

Gr Y. 

August ... 

Ralam 

var oblongum 

35 

H. 

2' 

? 

May 

Jhuni 

cbinense, L 


... 

... 



var. Thunbergia- 
nmm. 

36 

H. 

I'—o' 

Fk. 

May 

Naini Tal .. 

var. corymbosum... 

364 

H. 

1'—2' 

Fk. 

May 

Do. 

fUicaale, Wall. 




... 

var. extenuatnm 

37 

H.‘‘cr. 

i" 

P'k. 

August 

Ealam, Milam. 

delicatulum, Meisn,,., 

38 

H 

3" 

Fk. 

August ...j 

Gothiag, Ra- 
1 lara. 

sp.- 

39 

H. 

r 

R. 

August ... 

Barjikang 

Pass. 

Binuatum, Rogle 

40 

H. 

4" ' 

Fk. 

August ... 

Ealam, &c. ... 

recnmbens, Boyle ... 

41 

H cr 

6 "—9^' 

Fk, 

August ... 

Naini Tal, 

Dyari Pass. 

iQurnmnlari folium, 
Mei%n. 

43 

H. 


Pk 

August ... 

BarjikangFass. 

perforatum, Meisn ,... 

... 




... 


var. glaciale 

44 

H. 

2 " 

Pk. 

August ... 

Milam 

hnmile, Maisn, 

45 

H. 

3" 

Wh. 

August ... 

Ealam valley... 

cognatum, Meim. 


... 

... 


var. alpestre 

46 1 

1 

H. 

14" 

w|pk. 

August ... 

Bompras 
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d 

’o 

m 

o 

» 

a 

.2 

S3 

O 

Q 

I CJ 

1 ” 

i © 

1 

! .s 

’3 as 

i > J 

1 CJ ^ 

Himd^ 

luija. 

© 

.a 

; H 

Kemarks. 

t 

"S 

Q 

Hear water ... 

1 

1 4,O'0O 

j 

li 


... 


Do. 

3,000 

E. 

... 

... 


Do, 

[ 4—6,500 

R. 




OjjGn 

4,000 

R. 

... 

... 


Hear water ... 

4,000 

R. 

... 

... 


epea 

1—2 000 

R. 




Do."*’ 

llrW 


D. 



Do. 

5—7,000 

R. 

.. 



Do. 

1—7,000 

R. 


... 


In water 

6,.?.00 

R. 

... 

... 


Do. 

1—6,400 

K. 

... 

... 


Do. 

6,40} 

R. 

... 

... 


OssrbuBhes 

1 5—7,000 

R. 

... 

.... 


Open 

9—10,000 

a 

b! 



Do 

9-12,000 1 

R. 

D: 



Near water ... I 

7—8,000 I 

R. 




Open ...1 

11,500 1 

R. 




Do. 

7,500 

R. 

... ; .. J 


Hear water ... 

6—7,000 1 

e! 

( 


Do. 

6—7,000 

R. 


... i 

Open 

12,000 

K 

b! 

1 


Do. ...| 

11,-13,000 

R. 

I). 



1 

TiOr. ...j 

14,500 

R. 

D. 



Do. ...! 

8,5—10,000 

E. 




On rocks ...i 

6 —8,000 

R. 


... 


Open .,,,i 

11,500 

E. 


... 


Do. 

13,COO 

... 

b* 

... 


Do. 

8,500 

K 


1 
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HIMi(LAyAN DISTRICTS 

List of Kumocm 



_L 











fab 



“1. 

4a 

3 

Qj 

1 

*H 

o ■ 

y 

.S 


Name. 

o 

o 

M d O 
cs H ja 

o 

to 

ew 

O 

■I4> 

ft 

«« 

o 

o 

5pr 

< 4-1 

o 



’£'!c S 


bf) 

o 

O' 

a 

"S 


a 'w/ +a 

a 

'S 

% 

w 

'o 

U 

o 

5 

tOTtuosum, Miisn. ... 







var. tibetan^m 

47 

H. 

r 

Pk. 

August ... 

Plains of! Gugc^ 

sp.- 

48 

H. 



August ... 

Do. 

Olirierii, Jaub.^ Spach 

49 

H. sc. 

r 


August ... 

Milam, Niti ... 

2. Fagopyrnm. 







esculentnm, Manch. 


H. 

3'—3' 

Pk. 

July 

Tola, &c. 

cymoBum, Meign- ... 

... 

H. 

3' 

Pk. 

August ... 

Chaur, Almora,. 

rotundatum, Bab. ... 

... 

H. 

2'.-3' 

l^k. 

July 

Tola, &c., 

XCV.—ARISTOLO- 







CHIACEJS. 







1. AristolocMa- 







saccataj Wall. 


S- sc. 

8^—10'' 

Fr. B. 

May 

Naini Tal, Ma- 

XCVI.-PIPEKA- 






dhari Pass. 

CEiE. 







1. Peperomia. 







reflexa, L. 

1 

H. 

2" 


February, 

Sarju river,. 

Eeyneana, Miq. 

3 


... 

... 

... 

Biusar. | 

2. Piper. 







longum, A. 

... 

H. 




The Bhabar ... 

XCVII.~LAURr- 







NEjE. 







Ij Cmnainomiim. 



! 




Tamala, Nees. 

... 

S. 

10'—13' 

Wh. 

May 

B%esar valley,. 

2. MacMlTis. 







odoratissimns, Nees. 

1 

Tr. 

20'—30' 

Gr. y. 

March 

Outer hills, &c.,. 

var. 

2 

Tr. 

40' 

Gr. Y. 

March ... 

Do. Sarju 






j 

river. 

3. Phoebe. 





i 


lanceolata, Nees. 
pallida, Nees. 

1 

3 

^ Tr. 
Tr. 

40'—50' 
'20'—30' 

1 

wii. j 

i 

iMay 

May ...j 

Baisani 

Jak Pass 
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Fiauis —(coatinned). 


Conditions of soil, &c. 

Elevation ill feet above 
the sea. 

Bimd- 

laya. 

1 

i- . 

1 & 

Tibet. 

Remarks. 

Open 

15,500 


S 

T. 


Do. 

15,000 


1 

T. 


CnltiTated ... 

5—11,500 

R. ■ 

j 

D. 


^Polvgomm No. 29 in Herb. S. 






and W. 

Open 

5—7,000 

R. 


..f 

=spoh/gc?mm No. 30 in Herb. S. 






and W. 

Cultivated .. 

7—11,500 

K. 

D. 


foli/gomim No. 31 in Herb. S. 






and W. 

Torest 

6,5—8,000 

R. 

... 

... 


Trees & rocks. 

3—6,000 

R. 



1 

i 

j 

Torest 

1—2,400 

R. 

j 

- 

j... 

1 

1 

j 

Do. 

3—4,500 

i 

R. 


... 

s= C. albijlorum in Herb. S. and W, 

Do. 

1—4,500 

1 R. 




Do. 

i 4—6,500 

j 

! R. 

1 


! 


Do. 

4,500 

E. 


i 


Do. 

.5,000 

R. 

i 

! ... 

1 ... 

1 
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HIMALAYAN DISTKICTS 


List of Kumaon 


Name. 

Herbarium number 
(iStrachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

4. Litsea- 

consimilis, 


Sh. 

16^—20' 

Wh. 

1 

March ... 

Naini Tal 

lanuginosa, Nees. ... 

... 



... 

j 

? 

5. Tetrantliera. 

tomentosa, Hoah. 

1 





Koai rirer 

monopetala, lioxb^ ... 

2 




March ... 

Outer hills, Sri« 

6 DapliiiidiuTn. 

pulcherrimum, iWe.s', 

1 




April 

nagar. 

Naini Tal, Bin- 

bifarium, A'ees, 

2 

Tr. 

26'^—30' 


May 

ear. 

Satrali valley, 

Bp. - 

3 




May 

Binsar 

XCVIII.—THYME. 
HACEJE. 

1. Daphne. 

papyrac^a, WalL 

I 

Sh. 

3'—4'^ 

Wh. 

J une 

Naini Tal, Bin- 

olcoides, L. 

2 

Sh. 

4'—6' 

W. Y. 

June 

sar, &c. 

Jelam 

2 Wikstrsemia. 

Tirgata, Mnsn. 


Sh. 

6 '' 

Wh. 

June 

Naini Tal, &c. 

3 Stellera. 

conciimaj Ed^ew . . 


H. 

r'-H' 

Vk. 

i 

Jxine 

Bampa 

XCIX.-ELiEAGNA- 

GE-E. 

1 . Hippophse- 

Tbamnoides, L. 

1 

Sh. 

1 ' 



Milam, plains 
of Gfige 

Dwali, Gorlri¬ 

«alicifolia, Don, 

2 

T. 

15'—20' 

.«« 

1 

• »* •* 

2 . llaeagiiTis. 
mtnbellata, Tkunb. 

1,2 

S. T, 

S'—SO'' 


April . 

ver. 

Almora, Naini 

latifolia, L. 

3 

T. 


••t 

] 

Tal. 

iiotaDun 



OT THE }smTH-WESTERN PROVmCES. 
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HIMALAYAN DISTBICTS 


List of Kwmaon 


Name. 

i 

1 

Herbarium nuuiber 

(Strachey and Win¬ 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

C.-LOHANTHA- 

CE^. 

1. Loranthus. 







longi floras, i>e.9r. *•. 
cordifolius, Wall. ... 

1 

Sh. p. 

3'—4' 

Sc. 

March ... 

Bhabar t.. 

2, 3 

Sh. p. 

4^—5' 

Br. R. 

March ... 

Outer hills .. 

pulverulentuB, WdlL 

4 

Sh. p. 

3'—4' 

Y. Gr. 

March ... 

Bhabar, Bage- 
sar. 

■vestituB, Wall. 

6 

Sh. p. 

2''—3' 

R. 

May 

GangoliyNaini- 

Tal 

ligustrinns, Wall. ... 

6 

Sh. p. 

2'—3' 

Sc. 

May 

B%esar ... 

sp- - 

7 

Sh.? 

... 

... 

... 

Baisani ... 

2 Viscum. 







attenuatum, DC, 

1 

Sh. p. 

I'—2' 

••• 

June 

Bhabar, Gan- 
goli. 

albnm, L, 

2 

Sh. p. 

1'—2' 


May ... 

Common ... 

articulatuni, Burm. 

3 

Sh. p. 

4"—6" 

... 

May 

Gagar &c 

sp.- 

4 

Sh. p. 

1" 

... 

... 

? 

CI.~SAKTALA- 

0%M 

1. Thesium- 







mnlticaule, Ledeb. ... 


H. 

G" 

Wh. 

July 

Binsar, Njti ... 

2. Osyris. 







arborea, Wall, 

... 

Sh. 

6'—8' 


March ... 

Kalimat, &c. ... 

Oil.—EtJPHOBBIA- 
CBiE.. 

1. Eupliorbia. 







pilulifera, L. 

1 

H. 

3"—12" ' 

Wh. 

Do. ... 

Kaladhungi ... 

indica, Lam. 

2 

H. 

1-H' 

Pk. 

August ... 

|Sarju river ... 

Btracheyi, Boiss 

5,18 

H. • 



Do, ... 

Larjikang Pass. 

- 

6 

H. 

6" 

... 

Do. ... 

Kanial i river, 

1 Laptel. 

sp. (E. procera, Bieb?') 

7 

H. 



? 

? 

sp. - 

8 

H. 

1'—li' 


June 

Singjari 

cognata, Bans. 

9, 10 

H. 



March ... 

K^limat, Na- 
mik 

nepalensis, Boiss. 

11, 13 14 

H. 

1^ 


Do. ... 

Almora 

M^deni, Boiss. 

15 

H. 

4' 


Do. ... 

Naini Tal 

sp- - 

16 

H. 


... 

June 

Ramni 
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Plants — (continued). 



o 

> 

s 

Birnd- 

laya. 



o 

a 

1 

43 

'5 

a 

6 

.s 

o ® 

-2 I 

? o 
> 

© 43 

m 

Rainy. 

& 

a 

Tibet. 

Remarks. 

On nlmns 

1—2,500 

E. 




On dalbergia... 

4~"5,000 

R. 




On trees 

1—3,000 

R. 


nw* 


On qnercES 

6—7,000 

R. 


... 


On trees 

3,000 

R. 




? 

4,000 

R. 

... 



On trees 

1—5,600 

R. 




On pyruB and 

3—7,600 

B. 


... 


nlmiza. 

On quercns a.. 

6—7,000 

B. 




? 

? 

i 

R. 

... 



Open ,•* 

6—11,500 

... 

D. 

... 


Do. 

4—6,000 

R. 

... 

... 


Do. 

1,000 

R. 




Bo. 

4—6,000 

R. 




Bo. 

13,000 

R. 




Do. 

15—16,000 

... 

... 

t! 


Bo. 






Bo. ««• 

9—10,000 

ii! 




Bo, , 

6—8,000 

R. 


... 


Bo. 

Bo. 

Bo. 

5—6,000 

7,500 

9,000 

b! 

... 

... 



73 
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HIMALAYAN BTSTIHCTS 


List of Kumaon 



Is 







3'S 

’d 

+S 

Pi 

liH 

C3 

ho 

.S 



i . 


o3 


a> 


Name. 

art 

o 

H 

he 

'H* 

>4- 

o 

O 

q:: 

’o 

Ss 

o 

q=! 



T 5^ o 

"o 


t.. 

“o 






1 

CD 

a 

o 


tS 

hS 

w 

Q 


3 

ep.- 

Bp.- 

17 

H. 

4'^—G" 


July 

Kimkim 

19 

H. 

1" 


Juiy 

Kaj-hoti, Bom- 






T>raB. 

gp.- ^ 

Boyleana, Boiss. 

20 

H. 

1" 


May 

Chanjpwa 

* 

Sh. 

10' 


March ... 

Sarju river &c, 

2. SaTCOCOCca. 







Baligna, MiilL 


Sh. 

4' 


April 

Naiui Till 

3. Buxus. 







Bempervirens, L. 

... 

Tr. 

20' 

... 

July 

Edmni, Bagd- 
war. 

4. Bridelia- 







stipiilaris, BL 
retusa, Spreng, 

1 

2 

kSH. 

Tr. 

25' 

... 

... 

Bhabar 

Sarju river ... 

5- Andrachne. 


1 

i 




cordifolia, Mull. 


Sh. 

6'—8' 

• •• 

February, 

Kamganga ri¬ 







ver. 

6- Phyllanthas. 







Urinaria, L, 

1 

H. 

3"—6" 

... 

July ... 

Almora 

Niruri, L. *«• 

2 

H. 

1' 

... 

September, 

Bagesar 

reticnl atus, jPoie. 

... 

Sh. ' 

10' 

W. Gr. August ... 

Mohaigari 

Emblica, t. 


Tr. 

16' 


March ... 

Outer hills, Sar* 







ju river. 

nepalensis. Muff. 

... 

Tr. ' 

... 


July 

Bhabar, Sarju 






river. 

gp.- 

5 

Sh. 

8'—4' 


July 

Almora 

sp.-- 


Tr. 

16' 



Kota 

gp.- 

... 

Sh. 

16'—20' 

ir. 

May 

Bagesar 

7-—Securiaega. 







obovata, Miill. 

%«« 

Sh. 

3'—12' 

W. Qr. 

May 

Bhim T61, Kosi 




valley. 

8. Putranjiva- 







Koxburghii, Wall. ... 

... 

Tr, 

... 

... 


Bhabar ... 

9* Baphnipiiylliim. 







Mmalense 

... 

Tr. 

30' 

... 

... 

Gigar 
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Plants —(continued). 


o 

dS 

*o 

a 

•i 

•g 

Himd^ 

liiya. 



"o 

w 

1 

*■*3 

§ 

O 

Elevation in fe 
the 8ca. 

1 

P5 

f-K 

fi 

Tibet. 

Remarks. 

Open ... 

14,000 



1- 


1)0. 

15,000 


D. 

T. 


Do. ... 

32,000 

R. 




Do. ... 

2—4,000 

K. 


... 


I'orest ... 

7,000 

E. 




Bo. 

8—9,000 

R. 




Do. 

1,000 

R. 




Do. 

3,000 

E. 


... 


Open ... 

8,500 

L. 


- 

mLepioprn cordifolius in Herb. S. 
and W. 

Wet 

5,000 

R. 




Open 

3,000 

R. 

... 



Do. 

4,500 

1 R. 

... 


=s: Fluggea No. 1 in Herb. S. and W 

Do- 

1—4,500 

K. 

... 


= Emblica officinalis in Herb. S. and 
W. 

Forest 

1-4^000 

R. 

i 

**' 1 

:=iBradleia ovata in Herb. S. and W» 

Open 

6,000 

R. 


1 ••• j 

= Ph.juniperinuSi Wall, in Herb. S. 
and W. 

Forest 

2,000 

R. 

' ... 


^ Anisonema in Herb. S. and W. 

Do. 

4,000 1 

R. 


1 

= Glochidion bifarium’i in Herb. S. 

I and W. 

Open 

4-6,000 1 

R. 

... 

... 

\^Fluggea Nos. 2 and 3 in Herb. S* 
and W. 

Forest - 

1,000 1 

E. 

i ••• 

! 

... 


Do. 

6—7,000 

R. 

i... 

... 

= G&ughlti in Herb. S. and W. 
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HIMA’LATAN DISTRICTS 


List of Kumaon 











rg 






5 'g 


§3 

.2 





1 


a> 


Name, 

itl 

o 

& 

'ft 

eH 

o 

o 

sa 

3 

o 

o 


2 ^ ^ 

‘E 03 O 

*§ 

1 

O 

1 

o 

1 

*0 

*S 

03 

a 




W 

Q 

H 

vA 

10. Autidesma. 







diandiiim, Tnlasne ... 

... 

'X. 

... 

... 

... 

Kota Dun 

11. Jatropha. 







Curcas^Z, 

... 

••t 

... 

... 

... 

Bhabar 

12- Acalypha. 
calyciformis, Wight, 

»«« 

H. 

V 


September, 

Dhanpur 

13. Adelia> 







Bp. - 

... 

Tr. 

so' 

... 

February, 

Outer hills, 
Sarju valley. 

14. Trewia. 






siudifloraj Z. 

... 

Tr. 

20'—30' 

Gr. Y. 

March ... 

Bhabar 

15. Mallotus. 







philippinensis, Mull., 

... 

Tt. 

26' 

1 

flBft 

December, 

Sarju river ... 

16- Eicinus. 



1 




communis, L. 


Sh. 

8'—12' 

K. 

Bltt 

M. 

17. Excsecaria- 







acerifolia, Mull. 

•«% 

Sh. 

4'—6' 

... 

All the 

Kapkot, Gango- 

insignls, Mull. 

cm.—UETICA- 

««« 

Tr. 

20'—30 

Y. 

year. 

January ... 

1 

Outer hills, 
Sar ju river. 

CEA 







1. ¥Imiis. 

I 

Tr. 

40'—60' 


March 

Bhabar 

intcgrifolia, Eoxh. ... 


Tr. 

30'—40' 


February, 

Bagesar 

parvifolia, Jacq. 

Tr. 


... 

campestris, Z, 
var. macrophylla... 

2 

Tr. 

30'—40' 

... 

March ... 

Nairn TM 

3 

Tr. 

501 


April 

Dwali 

2. Celtis. 







australis, L. 

2,3 

Tr. 

26'—40' 


March ... 

Kota, N^mik, 

eriocarpa. Dene. 






Almora. 

4, 5 

Tr. 

20' 


March . . . 

Kota, Almora, 

'• __ 





1 

1 &c. 
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Plants —(continued). 


o 

eg 

m 

m 

§ 

1 

C!> 

> 

O 

’§ 

'S 

.5 

O V 
ca 

cs o 
> ^ 

JffiJtid- 

laya. 

Tibet. 

Remarks. 

.S 

’S 

pri 

R 

... 

S,500 

R. 


... 


Forest 

2,000 

R. 

... 



Open 

8,000 

R. 

... 

- 


Forest 

2—3.000 

R. 

... 

! 


Bo. 

1—2,000 

R. 

•• 

1 


Bo. 

1—4,000 

R. 



s= Rottlera in Herb. S. and W. 

Cultivated 

2,000 

R. 


... 


Open 

3,5—5000 

B. 

... 

... 

=:Sapium sp. in Herb. S. and W. 

Bo. 

2—5,000 

R. 

! 

V’ 

... 

= Falconeria in Herb. S. and W. 

Forest 

1,000 

R. 





3,500 

R. 

... 

... 



7,000 

r! 


... 


*«« 

8,500 

R. 

... 

... 


Forest 

2—6,500 

R. 




Bo. 

2—5,000 

R. 

... 

... 
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HIMiiLAYAN DISTRICTS 


Lint of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit oi growth. 

1 

O 

w 

Colour of flower. 

Time of flowering. 

Locality. 

3- Sponia* 







politoria. Planch. 

... 

Sh. 

10' 

... 

December, 

Kalapathar ... 

4. Cannabis^ 







sativa, L, ... 

... 

H. 

J 

00 

... 

September, 

Almora, &c. ... 

5. Streblns- 







asper, Lour. 

... 

Tr. 

25' 

Wh. 

March ... 

Bhabar 

6- Moras- 







Iserigata, Wall. 

1 

Tr. 

30' 


February, 

Kota 

indica, L. 

2,4 

Tr. 

20' 

... 

February, 

Do. 

serrata, Roxb. 

3 

Tr. 

44' 

... 

May 

Namik 

7- Ficus- 







cordifolia, Roxb. 

1 

Tr. 

16' 

* f • 

... 

Kota 

religiosa, L. 

2 

Tr. 

60' 



Do., &c. 

Tirgata, Roxb. 

3 

Tr. 

16' 

... 


Bhabar, A1- 

sp.- 

4 

Tr. 

20'—30' 

... 


mora. 

Kota 

retxisa, L. 

6 

Tr. 

30' 



Kosi river 

Boxburghii, Wall. ... 

6 

Tr. 

16' 



Kamganga river 

infectoria, Roxb. 

7 

Tr. 

40' 

... 


Pindar river ... 

coaglomerata, Roxb.... 

8 

Tr. 

16' 

... 

... 

Bam ganga 

taberculata, Wall. ... 

9 

S.'se 

15' 



river. 

Sarju 

Mspida, L.J. 

10 

Tr. 

20' 

... 

... 

Bhabar 

indiea, L. 

11 

Tr, 

60' 

... 

... 

Kota Dun, &c., 

pubigera, Wall. 

12 ' 

S. BC. 

30'-40' 

... 

... 

Below Gangoli 

scapdens, Boxb. 

13 

S. sc. 

60' 



Bagesar. 

Bagesar 

foYeolata, Wall. 

14 

S. sc. 

30' 

... 

... 

N a i n i T a 1, 

parasitica, Keen. 

16 

S. sc. 

30' 



Dliauli river. 
Kaladbungi ... 

sp.- 

16 

? 

... 


... 

? 

sp- 

18 

Tr. 


... 


Outer hills ... 

sp-'— 

19 

Tr. 

30' 

... 

... 

Pyiira 

sp-- 

20 

Fr. 

40' 

... 

... 

Bhabar 
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FJants—( coBtiBiied). 


c5 

m 

*o 

m 

O 

1 

5 

o 

O 

Elevation in feet above 
the sea. 

H 

U 

-S 

K 

imd' 

ya. 

b 

« 

Tibet. 

Remarks, 

Open 

2,000 

B. 

... 

... 


Do. 

2—5,000 

R. 

... 

... 


Forest 

1,000 

R. 

... 

... 

= Epicarpus in Herb. S. and W. 

Do. 

2,000 

R. 




Open 

500—2,000 

R. 

... 

... 


Forest 

6—9,000 

R. 




Do. 

1—5,400 

R. 




Do. 

1,500 

K. 


.*« 


Open 

1—4,000 

R. 

... 

... 


Do. 

5,000 

R. 

... 

... 

=■ F, hrachycarpa^ Miq.^ in Herb. S 

Do. 

3,000 

R. 



and W. 

Do. 

2—5,000 

R. 




Do. 

600—4,000 

R. 

... 



Do. 

600 4,000 

R. 

... 

... 


On rocks 

2,600 

K. 




Forest 

1—2,000 

R. 

... 



Open 

1,000 

R. 

... 



Do. and 

2,500—3,000 

K. 

... 



Forest. 

Forrat 

3,000 

R. 




On rocks 

6—7,000 

B. 

... 

... 


Open 

1,000 

R. 




Forest 

4,000 

R. 

R. 

... 



Open 

Forest 

6,000 

1,000 

R. 

K. 


... 

=-P. densa^ Mig.j in Herb. S. & W. 



584 


HIMiSLATAN DISTEIOTB 

List of Kumaon 


Name. 

Herbarium mimber 
(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

8. Artocarpns. 







Lakoocha, JRoTb, 

Tr. 

... 

30'—40' 

... 

... 

Near Kota 

9. TJrtica. 







parviflora, Boxh. 

1, 3, 16 

H. 

3'—8' 

... 

February, 

July, 

Paton, Kota ... 

dioica, L. 

5, 15 

H. 

4' 

... 

••• 

? 

hyperborea, Jacquem., 

4, 18 

H. 

1'—2' 

... 

August ... 

Kyungar 

10. Laportea. 







evitata, Wall. 

... 

H. 

3' 

... 

July 

Jalat 

11. Girardinia. 







heterophylla, Dene .... 

... 

H. 

10' 

... 

August ... 

Paton 

13. Pilea. 







umbrosa, Wedd. 

1 

H. 

1'—2' 


July 

Binsar 

scripta, Wedd. 

2 

H. 

3' 


Do Gagar ... 

trinerviSj Wight 

8 

H. 

W 

Wh. 

August ... 

Kdlimundi ... 

13- Lecanthus. 







Wightii, W'edd. 

... 

H. 

2"—3" 

Pk. 

August ... 

Ramganga ri¬ 
ver, Jagesar. 

14. Elatostemma. 






obtusum, WaU. 

1 

H< 

6" 


June 

Katbi, Lahur... 

sessile, Wedd, 

... 

... 

... 

... 


yar. polycephalum, 

2 

H. 

i' 


August ... 

Naini Tal, Na- 
mik. 

5 , cuspidatum ... 

3 

H. 

1'—2' 

*. 1 

May 

Lahur 

d iversifolium, Wall .... 

4 

H. 

6" 


August ... 

Lohathal 

Stracheyamim, Wedd,, 

6 

H. 

8" 

... 

June 

Tola, Binsar ... 

sp.- 

6 

H. 

4'-6' 

... 

February, 

Sarju river ... 

15. Boelimeria. 







platyphylla, Wedd. ... 

1, 2, 8, 6 

H. or 
S. 

1'- 10' 

,,, 

May to Au¬ 
gust. 

Dhakuri-bina- 
yak, Bagesar, 
Sarju river, 
Almora. 

macrophylla, Don ... 

4 

s. 

6'—10' 

... 

August ... 

Sarju river ... 

rugulosa, Wall. ...j 

1 

Tr. 

20' 

Wh. 

Ditto 
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Plants —(continued). 


Conditions of soil, &c« 

o 

s 

1 

s i 
•43 * 

eS ij 

Bin 

la^ 

f 

I *S 

i« 

id- 

/a. 

& 

p 

Tibet. 

Remarks. 

Forest 

3,000 

E. 


... 


Open 

2,5—10,000 

B. 

... 



Do. 


R. 




Do. 

14—17,500 


D. 

T. 


Woods 

7,000 

K. 



= Urtica No. 2 in Herb. S. and W* 

Oj^en 

4—9,000 

R. 

... 


ss Urtica No, 9 in Herb. S. and W. 

Woods 

5—8,000 

R. 



= Urtica No. 1 in Herb. S. and W. 

Do by water, 

5—7,500 

R. 


... 

=-• Urtica No. 19 in Herb. S. & W. 

Woods 

8,700 

R. 


... 

^Urtica No. 17 in Herb. S. and W. 

Dampsliade ... 

4—9,000 

R. 

... 

... 

=.Procrrs Nos. 3, 4, 8, & 9 in Herb. 
S. and W. 

Wet banks ... 

7,000 

K. 



= Procris No. 1 in Herb. S. & W. 

Do. 

7—8,000 

1 



= Froeris No. 7 in Herb. S. & W. 






= Procris No. 6 in Herb. S. and Wo 

Ditto 

6—7,500 

r! 

... 


c Procris No. 2 in Herb. S. & W. 

Ditto 

5—6,500 

1 K. 



ts Procris No. 5 in Herb, S. &: W, 

Wetsbady 

rocks. 

4,000 

R. 1 


... 

— Urtica No. 23 in Herb. S. & W. 

Forest & open, 

2—7,500 

R. 

... 


a= Urtica Nos. 4, 5 and 20 in Herb. 
S. and W. 

Open 

2—4,000 

R. 



= Urtica No. 7 in Herb. S. & W. 

Ditto 

8—5,000 

... ! 

... 

... 

— Urtica. No. 21 in Herb. S. & W. 
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himXlayak bistkicts 

List of Kmnaon 


Name.' 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

16. Chamabaina. 







cusp i data, Wedd. 

17. Memorialise 

»« ■ 

H. 

9" 

Pk. 

August ... 

Mohargari, 

Tungnath. 

ciliaris, Wedd, 

18. PotLZolzia. 

... 

H. 

tv 


... 

Baijnath 

oval is, Wedd. 

1 





? 

quinqueneryis, Bl. ... 

19. Villd)rxaiia. 

2 

H. 

4' 

... 

August ... 

Almora 

frutcsccns, BL 

20* Bebregea&ia. 

... 

Sh. 

10'—-16^ 

... 


Bagesar 

velutina, Wedd. 

1 

Sh. 

6'—16' 

... 

August ... 

Gori rirer, Sar- 
ju rirer. 

hypoleuca, Wedd. 

21. Maoutia« 

S'’ 

Sh. 

15' 

... 

March ... 

Ramganga ri- 
yer. 

Piiya, Wedd. 

28. Parietaria. 

... 

Sh. 

6' 

... 

August 

Sarju yalley ... 

debilis, Forsk, 

CIV.—JBGBANDA- ' 

1. Juglaus. 


H. 

1' 

1 

! 

September, 

Below Milam & 
Badarinath. 

regia, i. 

2. Engelhardtia. 

.»*' 

Tr. 

40''—50' 

... 

March ... 

Dwali 

Colebrookiaua, Lmdl^ 

1 

Tr. 

30'—40' 


March ... 

Kota, Bagesar. 

sp.- 

CV.—MYRICACE.^* 

1. Myrica* 

2 

Tr. 




? 

sapida, Wail 


Tr. 

20''—3CK 

1 

... 

April 

Suring, Almo¬ 
ra, 
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Pkmts —{continued). 


ei 

*0 

ce 

KM 

0 

m 

1 

1 

0 

Elevation in feet above 
the sea. 

M’md- 

laya. 


Bemarks. 

K 

fl 

*3 

S3 

Dry. 

Wet !»nkg ... 

j 

6—10,000 

B. 



ca Uriica No. 8 in Harh, S. & W. 

OpCM 

•8,500 

E. 

“* ■ 

... 



? 


! 

j 


= Urtica No. 24 in Herb. S. & W* 

Open banks 

5,000 

E. 

... ; 

... 

:= Urtica No. 10 in Herb, S. &W". 

Forest 

S—5,000 

E. 

... 

... 

ss Urtica No. 22 in Herb. S. & W. 

Open 

2, 5—5,000 

E. 



=a Urtica Nos. 12 and 13 in Herb, 






S. and W. 

Ditto 

S—5,000 

E. 

... 

' ••• 

SB Urtica No. 14 in Heib. S. & W. 

i 

Ban^s 

1 

2—4,000 

E. 

... 

... 

= Urtica No. 11 in Herb. B. & W. 

Open 

8,500—13,000 

B. 

D. 

... 


Forest 

4—8,500 

R. 


... 


Do, 

2—5,000 

B. 




? 

? 

E. 

... 



Open 

5—6,000 

E. 

... 

... 
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HIMlLAYAN DISTRICTS 
List of Ktimaon 


Ha|3ie» 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. | 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

CVI—CUPULI- 
3?ERJE. 

1. Carpmns. 







Timinea^ Wall. 

1 

Tr. 

SO'f 

... 

March ... 

Naini Tal,Bin- 
sar. 

faginea, Lindh 

2 

Tr. 

60^ 

... 

March ... 

Naini Tal, Bin- 
sar. 

2- Corylus. 







Cohiyna, L, 

... 

Tr. 

60 f 

... 

May 

Dwal! Tonglia- 

p. 

3. Unercus- 







semicarpifolia, Sm.,., 

1 

Tr. 

100' 

... 

April 

China, Kathi, 
&c. 

lanuginosa, Don 

2 

Tr. 

40^ 

... 

April 

Naini Tal, Bin* 
sar. 

dilatata, Lindl. ... 

8 

Tr. 

60' 

... 

April 

Naini Tal, Bin- 
sar. 

incana, Roxh. 

4 

Tr. 

60' 


March ... 

XJbique 

anniilata, Sm, 

6 

Tr. 

50^ 

... 

March ... 

Bagesar valley, 

4. Castanea. 







teibulpides, A.DC. ... 

S- Betula. 

... 

Tr. 

40' 

... 

August 

Gangoli, &c.... 

Bhojpattra, Wall, ... 

1,2 

Tr. 

16'—30' 


May 

Champwa, &c., 

acuminata, Wall, ... 

3,4 

Tr. 

40'—60' 

... 

April 

Binsar, Naini 
Tal. 

6. Alnus. 






ncpalensis, Don 

CYII.-SALICmEiE. 

»•« 1 

Tr. 

30'—40' 

... 

Petober ... 

Binsar, Naini 
Tal. 

1* Salix- 







acutifolia, WiUd. ... 

1 

Sh. 

12' 



Ramni, Betuli 

eiegans. Wall, 

2, 6, 7 

Sh. 

6'—16' 

... 

May, June, 

Pass 

Naini Tal, Dug- 
li,Namik,Ni- 

tetrasperma-j Roxh. 
Waliichiana, Anders,, 

4 

3, 11 

Tr. 

KSh. 

26' 

12' 

... 

May 

April 

ti. 

Satrali valleyji 
Gagar 
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Plants —(continued). 


i 

"o 

m 

V 

o 

BC 

1 

‘rS 

a 

o 

Q 

1 

•§ 

1 

§ i 

« o 

rSi 

.2 ^ 

S 

Hma- 

laya. 

+3 

O 

,Q 

Remarks, 

*S 

1 

Foresfc 


, 7—8,000 

B. 

... 



Bo. 


. 7,000 

R. 


... 


Bo. 

... 

7—9,000 

B. 

... 

... 


Bo. 


7—11,500 

B. 




1)0 

.M 

7—8,000 

B. 


... 


Bo. 

«»« 

6 , 5—9,000 

B. 




Bo. 

f* 

4, 5—7,500 

B. 




Bo. 

• •• 

3—5,000 

B. 

••• 

1 ... 


Bo. 

... 

4—6,000 

B. 

... 



Bo. 


11 —12,000 

B. 

B. 

T. 


Bo. 


6 —8,000 

B. 


... 


Bo. 


4—9,000 

R. 

... 

... 


Bo. 


8 —10,000 ‘ 

R. 




Do. 

... 

7—11,500 

R. 

D. 

... 


O^en 


1—4,500 

B. 




Forest 


5 — 6,500 

E. 

... 

... 
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HIMA'LIYAN disteiots 


List of Kumaon 


Name, 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

Grisea, Wall, 

6 

Sh. 

16' 

... 

April 

Gagar, Sarjn 
valley. 

sclerophylla, Anders., 

8 , 10 , 

Sh. 

S'—10' 

... 

July „.l 

liimkini, Eaj- 
hoti. 

Lindleyana, Wall. ... 

12 , U 

Sh. 

2 "—^2' 


June, July, 

Pindari, Barji- 
1 kang Pass. 

lurcata, Anders. 

IS 

Sh. 

9"—12" 

»*• 

May 

Pindari, Barji- 
kang Pass. 

CTOI.—GNETA- 
GEiE. 

1 . Epliedxa. 





i 

Tulgaris, Rick. 

... 

S. 


... 

June 

i 

Pindari, 

Milam, Tijbet, 

CIX.-CONIFEE-E. 

1 . Cupressus* 




! 



toraloBa^ Don 

... 

T. 

100 ' 

... 

February, 

Naini TM ... 

2- Jnniperns. 

1 

1 






excelsa, M. Bieb. ... 

1 

T. 

20'—30' 

... 

June ... 

Milam, Malari, 

fecnrva, Don 

2 , 

Sh. 

4' 

... 

June 

Hugli, &c. 

var. squamata. 






WallichianajH/. ^ T. 

3 

Sh. 

6 ' 

• t» 

May 

Pindari, Mi¬ 
lam. 

eommnnis, A, 

4 

Sh. 

4' 


May 

Milam, Eim- 
kim. 

3. Taxns- 





i 


tmcmtaj L, .,J 

... 

T. ! 

60 ' 

... 

April 

Dwali, &c. ... 

4 Piniis. 







ioagifolia, Rozb, 1 

1 

T. 

100' 


Febmary, 

Ubiqne 

excelsa, Wall, 

j 

5. Cedms. 

2 

T. 

100 ' 


May 

Above Joshi- 
math. 

Deodara, Loud. „.j 

... 

T. 

160 ' 

«•« 

September, 

Jelam 

1 
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Fkm ts — (continued). 


d 

*o 

*iH 

o 

m 

g 

s 

'S 

Q 

Elevation in feet above 
the sea. 

Hirnd- 

latfa. 

Tibet. 

EemarkSi 

Rainy. 

' ^ 
i ^ 

Open 

5 —6,500 

R. 


... 


Do. 

f 1&,500 


' D. 

T. 



1 -^15,500 


i 



Bo. 

11—14,000 

E. 

i 



Do. 

12,000 

R. 

... 



Open 

9-i6/)00 

E. 

D. 

T. 


Forest 

4,5—9/)00 

R 




Open 

9—14,000 


1 D. 

T. 


Do. 

20,500 

R. 

... 

T. 


Do. 

9—14,000 

R. 

D, 

... 


Do. 

9—14,500 

... 

D. 

T. 


Forest 

© 

o 

o 

i 

R. 

D. 

... 


Open forest 

2—7,500 

R. 




Do. 

5—11,500 

R. 

D* 



Forest 

i 

9-12,500 

R. 

D. 
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HmXLAYAK DISTRICTS 



6. Abies. 

Webbiana, Wall. 

yar. Pindrow ... 
Smitbiana, Wall. ... 

CX.—HYDROCHA- 
KlDEiE. I 

1- Hydrilla* 

Terticillata, Rich. ... 

2. Vallisueria. 

spiralis, L. 

CXI.—SCITAMI- 

1. Globba. 

i^rixensis, Roxb. ... 

2- Zingiber. 

capitatiiin, Roxb. ... 
ddrysanthrun, Rose, 

3* Cnrcitma. 

longa, Wall, 

4* Eoscoea. 

pnrpurea, Sm. 
alpina, Royle •« 

gracilis, Sm, 
elatior, Sm. 

5. HedycMuin. 

eoccinetim, Sm. 
spicatnm, Sm, 
yar. elatum 
densiflonim, W^all. , 
ellipticum, Sm. 


H. 1^—2' 


H. r—ir Pr. 

H. Pr. 


May ... Ch a m p w a , 
Dwali. 

May ... Kathi, &c. 
April, ... Above Joshi- 
math. 


Bhim Tal, Eai- 
ni Ta. 


BhimTdl, Nai- 
ni Tal. 


DyariPasSjH^- 

walbagh. 


Y. August Sarju yalley 

Y. August ... Mohargari 


Or. August ... Bagesar 


Pr. May ••• Naini Tal 

Pr. June .. Karim Pass, 

China. 

June Kaini Tal 
Y. August ... Kalimundi ... 


S. O. August ...jj£gesar 

W. Pk. August ... Naini Tal 
W. Pk. July ... Near Bagesar. 
Y, August ... Do. 
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Plants —(contiaued). 


d 

“5 

m 

o 

m 

a 

o 

1=1 

o 

P 

1 

03 

O 

Oi 

'«M 

.S 

O a 
aj 

S3 a 

5 

'Himd- 
lay a. 

Tibet. 

EenmrkfiL 

1 

.f 

S 

Q 

Thick foresfe ... 

! 

; 9,5—11,000 

I R. 




Do. 

7,5—10,000 

; R. 

D. 



FaresI .«« 

6 —11,000 

! *** 

jB. 

*«« 


In water ... 

4—6,400 

R. 

I 

I 

... 


Bo. 

4,400 

R. 




Woods 

4—7,000 

R. 




Op«!L 

2,600 

R. 




Banks 

3—4,500 

R. 




Open 

3—6,000 

R. 

... 

... 


Woods ,..j 

6—7,500 

R. 




Open 

o 

o 

7 

R. 


... 


On trees 

6—7,000 

R. ^ 




Wo,ods ...j 

! 

8,500 

R. 




Open ..j 

4—5,000 

R. 




Woods ..J 

5-8,000 

r’ 

... 



Banks 

6,000 

R. 




Open ...| 

3—4,000 

R. 

... 

... 
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HIMXLAYAK BIBTHICTS 


List of Kimiaon 


Kame. 

Herbarium number 

(Stracliey and Win- 
terbottoni). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

6. Costus- 

speciosus, Sm, 


H. 

3' 

Hr. 

August ... 

Sarju Talley ... 

7- Mtisa^ 

sapientum, Z. 


H. 

6'—8' 


? 

Sarju and Kali 

C:SII.-OKCHr. 

DEjE. 

Epiphytal. 

1. Oberouia* 

iridifolia, LindU 

S 

H. 

4"—6" 



river. 

Bhabar^Bagesar, 

2- Empusa. 

paradoxa, Lindl, 

3 

H. 

9" 

G. T. 

August .,, 

Lohathal 

3. Eienia. 

C yliiidrost achya, Lin 

4 

H, 

1' 

G. W, 

August ... 

Jagesar 

4 Ljparis* 

nepalenBis, Aino??. ... 

1 

H. 

8" 


July 

Binear 

5- Pballdota. 

articulata, LindL 

17 

H. 

4" 

Pk. 

July 

Bllgesar, outer 

imbricata, LindU 

16 

H, 

l'--li' 

Wh. 

August ... 

hills. 

Edmganga lU 

6. Ccelogyufi. 
data, Lindl. 

14 

H, 

I'-r 


May 

ver, Sarja, . 

Sarju river ... 

criatata, Lindl. 

15 

H. 

1' 

Wh. 

April 

'Champi wat, 

7* BolbopliyllTim. 

nmbellatimi, Lindl.... 

10 

H. 

4" 



&c. 

Eamganga river 

8. Cinliopetalum. 

Wallicbii, Lindl. 

. 11 

H. 

i 

3" 

... 


Bagesar valley, 

i 
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Flunts — (continued) * 


4 

‘o 

SQ 

SB 

1 

'I 

Q 

& 

>■ 

o 

§ 

o 

«S ' 

.3 

O ij 

'q 

ei o 

o +3 

Himd- 

lai/a. 

Tibet. 

Remarks. 

& 

3 

p 

Op€Q 

2,500 

B. 

1 

... 



Wooda 

S-4,000 

i 

i 

... 

... 


On trees 

i 

1—S,500 

i 

i 

R 

... 

... 


Open 

6,000 

i 

R. 

... 



Do. 

7,000 

B. 

... 

... 


On trees ...| 

7,500 

i 

R. 


i ••• 

1 


Do. 

3—3,500 

E. 




Do. 

3,500 

K. 

... 

... 


Do. 

3,700 

R. 




Do. 

6,500 

R. 

... 

... 


Do, 

3,500 

R. 

... 

... 


Do, 

3,700 

R. 

... 

... 
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HIMALAYAN DIBTBJOTS 


List of Kumaon 


ISTame. 

h* ( 

QJ pj. 

.a .iz- 

'"’3 

• «A 

S .G +3 

• fH O 

^ g o 

c2 ja 

^ +3 'T 

CD o 

0. W 

, 

.d- 

+3 

1 

S-t 

to 

o 

3- 

C3 

§ 

■& 

O 

w 

Colour of flower. 

Time of flowering. 

o 

3 

9. Elia.. 

excavata, Lindl. 

12 

H. 

C" 

Wh. 

August .. 

Jagesar 

sp.- 

13 

H. 

6^' 

Gu. y. 

August .. 

Mohargari 

10. Deiidrol3ium. 







denudans^ Do» 

5 

H. 

3" 


September, 

iJalatli 

sp.- 

6 

B. 

1' 

Or. 

Ma.y 

Jagtiiana, &e., 

sp.- 

7 

H. 



... 


sp-- 

8 

H. 

C"—8" 

... 


Ramganga river 

sp.- 

9 

H.. 

2' 

... 

... 


11- PIiajxLS. 







albusy LindL 

18 

H. 


Wh. 

August ... 

Bagegar valley, 

12. Cymbidium. 







giganteum, Swartz .... 

26 

H. 


Br. R. 

October ... 

Bagesai* valley, 

13. Vanda. 







cristata, JLwdk 

21 

H. 

9"—12" 


May 

Biagesar, outer 

sp.- 

22 

H.. 

... 


May 

hills. 

Bagesar 

14. Ckiloscliista. 







sp.'- 

23 

m 

6" 

Pk. 

May 

Below Binsar; 

15. Saccolabium. 







gBttatMD,. Idndl. 

24 

B. 

1' 

Pk. 

July 

Bjigesar, outer 

16- A.erides. 

affine, WaU, 

i 

26 

B 

1' 

Pk. 

J"uly 

hills 

Bhabar, Bdge- 

TiJRIlESTRI-iL. 






sar. 

17. EalopMa. 







unpeg trig, Lvidl. 

19 

H. 

grr 

Pk. 

May 

Bagesar 
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Plants —(continued). 
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himjJlatan districts 

List of Kumaon 



0) Pi 







■g^ 




be 


Name. 

c3 . 

s ^ 3 

O 

.E o 

.£3 

O 

U 

be 

SH 

O 

43 

PI 

ft 

SH 

O 

43 

o 

Js 

s 

o 

.S 

o- 

o 



3 ii .Q 
•uOj g 

w 

+3 

43 

bC 

'53 

E3 

O 

O 

a> 

B 

P 

'S 

o 

.3 

18. Cyrtoptera. 







flava, Lindl. 

20 

H. 

2^^ 

Y. 

July 

Below Almora, 

19. Calanthe. 







plantaginea, Lmdl ,... 

27 

H. 

1' 

Pk. 

May 

Binsar, &c. ... 

20- Orchis. 







latifolia, i., var. ... 

28 

H. 

1' 

I’k. 

June 

KnUra, Tola. 

21. Gymuadenia, 
Chusua, Lindl. 

35 

H. 

4" 

Pk. 

June 

Rogila 

orchidia, Lindl. 

42 

H. 

r—2' 

? 

August .. 

Naini Tdl 

22. Aceras. 




j 



angustifolia, Lindl... 

29 

H. 

4"—6" 

Gr. 

August ... 

Naini Til 

23. Platanthera. 







Susannae, Lindl 

39 

H. 

2' 

Wh. 

August ... 

Almora. 

obcordata, Lindl. 

40 

H. 

6" 

j Pk. 

August ... 

Kalimat, Jage- 

acuminata, Lindl. ... 






sar. 

41 

H. 

6 " 

Wh. 

July 

Almora, Naini 

Candida, Lindl. 






Tal. 

44 

H. 

9" 

Wh. 

August 

B%esar, Loha- 





1 


thal 

24- Hemipilia- 

cordifolia, Lindl. 

37 

H. 

6 " 

Pk. 

August .. 

Shaideyi Peak, 

25. Peristylns. 







fallax, Lindl 

32 

H. 

r 

Gr. Y. 

August ... 

Naini Tal, Ml- 

goodyeroides, Lindl, 

33 

H. 


Gr. 

July 

am. 

Almora 

26. Herminium. 







gramineum, Lindl .... 

31 

H. 

4" 

Gr. 

August ... 

Kalimundi ? ... 

congestu.n, Lmdl. ... 

34 

H. 

8 " 

Gr. 

August ...| 

Tola 
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Plants —(continued). 


cS 

‘o 

m 

SH 

O 

w 

§ 1 

+3 i 

1 : 

Q 

Elevation in feet above! 
the area. 

Imja, 

& 

Eemarks. 



Opoi 

4,500 

B. 

... 



Woods 

7—9,000 

E. 




Opea 

n,50o 

E. 

D. 

... 


Bo. 

11,000 

R. 




Woods 

7—8,500 

E. 




Opott 

6 —7,000 

E. 


- 


Bo. 

5,500 

B. 




Bo. 

6—7,000 

E. 

... 



Bo. 

6 —6,000 

E. 

««# 



Bo. 

S—5,000 

i E. 

... 



Do. 

7,000 

E. 

... 



Do. 

7 —12,000 

B. 

... 



Bo. 

4,000 

E. 

... 

... 


Woods 

8,500 ? 

E. 




Open, ’Wet ... 

’ 11,500 

... 

B. 
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hima'layan districts 

List of Kumaon 



U f 

o) cj 

i 




( 

1 



Habit of growth. 





Name, 

Herbarium ni 
(Strachey and 
ter bottom). 

Height of plant. 

Colour of flower. 

Time of flowerin 

Locality, 

27- Habenaria. 







plantaginea, Lindl. ... 

36 

H. 

S" 


August 

Binsar 

marginata, Lindt, ... 

38 

H. 

6" 

Y. 

August ... 

Almora 

commelynffifolia, 

43 

H. 

ir 

Wh. 

August „ 

Raraganga, ri- 

intermedia, Don 





1 ver. 

46 

H. 

1'—ir 

Wh. 

August ... 

Jagesar, Naini 

pectinata, Don 





Tal. 

46 

H. 

1'—2' 

y. G. 

August ... 

Naini Tal ... 

28- Satyrium- 







nepalense, Don 

30 

»f» 


*•• 



29. Cephalan- 







thera. 







acuminata, Lindl, ... 

47 

H. 

9" 


August ... 

Rogila, Dudu- 

enfiifolia. Rich. 

48 

H. 

l'^ 

1 

August ... 

toli 

Naini Tal 

30. Lister a. 







sp. 

49 

H. 



... 


31. Epipactis. 

macroBtachya, Lindl.t 

60 

H. 

1'—1§' 

Y. Gr. 

July 

Binsar, Naini 

consimilis, Don 

61 

H. 

1'—2^ 

Gr. Pr. 

March ... 

Tal. 

Kapkot, outer 

32. Spirauthes- 






hills. 

amsena, Bicb. 

62 

H 

6"—9^' 

Pk. 

August ... 

Naini Tal 

33- Zenxiue. 







sulcata, Lindl. 

63 

H. 

4"' 

Pk. : 

February, : 

Kota Dun. 

34. Goodyera. 







marginata, Lindl. ... 

64 1 

H. 

6" 

X^k. . 

August ' 

Gagar, Kali^ 

35. Cjrpripedinm. 






mundi. 

eordigerum, Don 

65 

H. 

w 

Wh. : 
i 

May ...'] 

1 

Pindar valley. 
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Plants —(continned). 


zS 

1 

o 

« 

c 

S 

1 

o 

s 

■§ 

g 

.3 

C3 «3 

O Q 
« 

a oj 
► J 

O) 43 

W 

JBimd~ 
lay a. 


.3 


Tibet. 

Woods 


5,(>0O 

fe. 


j 

Open 

.. 

5_7,0{K> 

R. 



Do. 


S—5,000 

B. 


... 

Do. 

... 

5,000 

E. 

... 


Open 

and 

-SjOOO 

B. 



woods. 






Woods 

and 

11,000 

R. 



open. 






Woods 

»*• 

7,000 

E. 

... 

... 



7,000 

B. 

... 

... 

Woods 


6,5—8,000 

E. 



Open 

... 

3—5,500 

R. 

... 

... 

Bo. 

'«4r« 

6 —7,000 

R. 


... 

Wet 


lf500 

B. 









Open 

e«B 

7—8,500 

R. 

... 

... 

Do. 


7,000 

E. 

... 

... 


76 




BiKjiflATAK BISTBietS 
.Itist of &iimoM 


got 



i.r' 














e 

'1^ 0 

fe 

1 

Q 

1 

"El 

fH 

■*2 

1 

<%A 

Q 

1 

«« 

Q 

& 


2 «•£ 

S^S'-S 

-iA 

1 

am 

1 

0 

i 

§ 





u 

P 


Qjjit-immM,. 







i. 







nepalcnsip, Don 

1 

II, 


M. 

Ap»il 

Aim era ,9, 

Kiipap^oueBsiB, Wali^ 

$ 

H, 


Bl. 

June ,.. 

'Bindari, Nit|.,, 

Wall, 

a 

H. 


Bl, 

July 

BIndar Valley, 

3 . Pafdantlixis. 







Wor* 


H. 


Se. 

June 

Aloicra 

CXIV,-AMABTL- 







umM 







1 . CuroTiligo. 

orchioldeiSj (jmtn, ,,. 

r 

H. 

9<^ 

T. 

July 

Alraoya ,,, 

B%esar 

gTacilis, Wail. 

g 

H. 


y. 

August 

% Hypoxig^ 







minof, D^n 

j 

H, 

a" 

¥, 

July 

Almwa, IUtl4| 

CXV,-DIOSCO^ 







MmM. 

t 






1. Biescor^a. 
deltoidea, Wall, 

t 

1 

IL 8«J. 


a« r 

May 

.Naiiii T&h fCap-’ 

bulbifer, X. 
glabra, 

8 

H. sc, 
11, sc. 


1 «f f 

July 

July 

hQt- 

Almora ,,. 

Bbabar, Bage-* 

peiitapbylla^ L, 

4 

H, io. 

lO'* 


July 

Sar. 

Alnioru 

eagit^ata^ Boxk 

6 

H, so, 

10^ 

s t * 

July 

AbuQya 

qaiaatRi Walt 

8 

H. sc. 

8^ 


August .,. 

BoM-tbal ,t, 

4?BmaBa, Uoxp, 

7 

B. SQ, 

M" 


July 

Barju rim 

0ZY1.SMU 

BACEXE. 

1 Smilax. 




i 

l 

\ 


elegaag* Wall 

1 

B. se. 


By. 

May 

Samhlietj Naiul 

ip. (Book eai.'B^, 7% 
vagiaata? Ben^, ,,, 

S 

B, sc. 
B, SC- 

: 

By, 

At'ay 

May „• 

m. 

Katlu Bass 
hlainiTO, Bin- 

laacalala, Bo^, 

4 

S. SC. 

' 10 ^ 

««» 

May ,,. 

say. 

Alporai 

©vaUfoilaj 

8,7 

B, sc. 
B. sc. 


«»? 

y 11 

July 

March f,. 

Bagesai 
iicta UiSu 





m tm mnm-wmmm mormmnf 






i 

1 

I 

t 

li 

4J, m 

IJ 

jS ^ 

N 

1 fiim£’- 
Im/a. 

Oi 

3 

B i 

1 

! 

i , 

; S3 

! 

tit 
i ^ 

Cdlkatcd 

S40CI 

j 

fe. 


! 

dpen ... 

! 1I>5~15|5CK< 


; a 


Ji0. 

&/j90 

, b: 

... 



i—gjOOII 

s. 

i 

... 


#,(K>Cf 

B. 

.. 


W€«3di 

8~— 4^000 

B. 



0pm 

I 

! 

B. 

... 


1 

1 

Wottl^ ...j 

8 

1 

■m 

ft.| 


J 

j 

OfeM .-..j 

3/jm 1 

B. { 

... i .. 

Wood# .'..j 

i—s/x>a [ 

B. 1 




0^500' 

s. 1 



00. 

^—6,^00 

B. I 



^t)0. 

0^000 

B. ! 



Wdodi 

vw 

B. i 

1 


.V.- 



1 

M.- 1 



'M'&tesi 

i‘—"9/)O0 

i: 



Bo. ..J 

7—8/)O0 




%eM ..,! 

4-6,-^ 

B. 



j^'esi 

3— 40 'CM> 

B. 



...i 

i 

l-^2/)00‘ 

B. 


j, 


Bem^fkis 
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HIMALAYAN DISTRICTS 

List of Kumaon 


Hame, 

Herbariiiin number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time ot flowering. 

tA 

■♦a 

a 

o 

C^VIL-ULIA- 

CEiE. 







1 . liiliiim. 







gigantenm, Wall, 


H. 

6 ^ 

Wh. 

June 

Dwali 

Wallichianumj Schultz^ 


H. 

6 ^ 

Wh. 

August ... 

Almora 

oxypetalura. Baler 
nepalense, jDow 


H. 

H. 

3/-— 

Gr. Y. 
Wh. 

June M. 

June 

Pindari 
.Naini Tal 

2 * FritiUaria. 

(cirrliosa^ Don ,,, 

macrophylla, Don ... 

• ft 

H. 

H. 

2 ''—3' 

Gr. Y. 

Rose. 

May 

March ... 

Champwa, Piu^- 
dari. 

Almora ,,, 

3. Ttilipa. 







jatellata, Hool, 

... 

H. 

6 '’'— 

Wh. 

Feb. 

Almora, &c. 

4. Lloydia. 

^crotina, Reich, 

\ 

5. CUgea. ! 

1 , 2 


3"— 6 " 

Wh. 

May to Ju¬ 
ly- 

Pindari Pathar- 
kori, Booi-» 
pr^is, Raj- 
hoti. 

lij|€a> X. .t. 


H. 


Y. 

May 

Pindari 

6 - IpEigeiiia- 







iadica, 

•ff 

H. 

Qn 

Pr. 

June 

Almora .,5 

7- Grloiiqsar 







gnperbay 

ftf 


4'’—15" 

Sc. 

Or. 

Augi:?Bt ... 

Almora, 

bar. 

8 . Allinm. 







GoTamiaiiiiTn, PFa/A... 
Wallicaii, Kih. 
Tictoriale, 

1 

2 

3 

H. 

H. 

H. 

9"" 

1 '— 2 " 

Wh. 
Pk. ‘ 
Wh. ‘ 

June 

June 

June 

1 

Sing-jar! 

China, Ralam, 
Binsar, Diida- 
toli. 
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FlmUs — (continued ). 


Woods 

Open 


Bo. 

Woods 


Open 

Do. 


Fields 


Open 


Open 


Do. 


Do. 


Wet 

□pen 

Woods 


;> 

o 


o ^ 

O o 


& o 


7—9,000 

4—6,000 


11—12,500 

7,000 


11 — 12,000 

3, 5—5,000 


3—7,000 


11—15,000 


i 1—12,000 

1 — 6,000 

1—5,000 


21,000 

8 — 12,000 

7—10.000 


Birnd- 

laya. 


R. 


R. 


R. 


R. 


b .a 


D. 


Remarks. 


=Fritillaria sp. in Herb. S. & W. 


= LUium No. 2 in Herb. S. & W. 
sLiUum No. 2 in Herb. S. & W* 
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HlMJ^LAYAS 01STEI0TS 


List of Kumam 


Hame, 

S « 

lE 

f ^ 

e S? S 

•Sm s 

K 


+8 

§ 

P- 

‘g 

*5J 

K 

§ 

« 

% 

I- 

'3 

O' 

*52 

«§ 

i 



gp. (No. 1 & H&oh cat.'), 

4 

H. 

2^ 

T?li. 

Jrme 


Sing-Jarf 

rebenSj Schrctd. 

5 

H. 


Fk. 

ArsgKst 


K^lam 

fip. (No. 15 

lisieare, L, 

6,9 

H. 

9"—12'' 

K. 

June, July, 

*tt 

Eajboti, lsp> 

, tel, Taa^g. 

Tar. jETicenm 

7 

H. 

e"—S'' 

Pr. 

Attgugt 

... 

ESkasTal, .„ 

©nipticum, Wall. 

8 

H. 

9" 

Pk. 

June 

... 

Jaliya kfeal,Mi- 
laffi. 

gclisBnoprasnm, L. ... 

1© 

H. 

6" 

? 

July 

... 

Plain oi Tibet? 

% Urginea. 








Indica, K€h> 

... 

'H. 

• «» 

... 

: 


Plains ... 

10. Aspliodelas- 








SstsxIosQi^ A ' 

... 

n. 

«•* 

i 

i 

Jannsiry 

... 

Hardw^jf ... 

11. Asparagus. 



I 

! 

i 

1 



I 

agcendsMSy Eoi^B^ 

1 


6" 

[ Wh 



Outer MnW ... 

IsPTissImmgy Sietid. ... 

' S 

a 


wa 

July 

... 

Eamganga tiref 


3 

s. 

: 3^—4' 

Wk 

1 

d%xiJ& 

r>* 

Sing-iafI, Mi' 
Mik. 

12. Myonatma* 



1 

i 

j 




maltlSoram, AIL r« 

1 ' 

B. 

2'—2-3 

Wh. 

Apr ill 

rf» 

B^gm ....• 

iweMOy Led f ... 

4 

H. 

; 2| 

W..V. 

July 


Bimkim 

verticiliatiaiai, Alt ... 

3f, S 

H. 

i 3' 

Wk 

April 

June^ 


Naimi 

! mile Eamnl, 
Smg-jarL 


' S 

B. 

' 3^-4' 

Wk 

May 


B%egaff Talley, 

13. Tlieropagiini. 








JKsxim 

*w 

B. 

1 S'' 

WK 

May 

.... 


TOTrana.. 









J % 


■ S''—a'' 


|May 


mm ^ 

piipiamBjj, Wmll M, 

r 1 

m. 


Fr.. 

^May 


Fsim% 





or TBB JfOETO-WgSTSBif psovisesSi 
(coatinued). 
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4 

i 

1 

Bimd^ 

Uya. 



9 

1 

sg 

1 

a 

ii 

'll 

1 

1 

s? 

a 

(0 

Bemsfki, 

Opm 

i 1,500 

n. 




m. 

1^,000 

p. 

... 

»*» 


Dq. 

*9» 

14—10,001} 

!" 

I 

T, 


Po, 

10.500 

... 

a 

T. 


Po. 

10^13^000 

B. 

% 


Pa* 

15,500? 

.... 

... 

Ti 


fleldi 

iiooa 

E. 



^SoiUa Ho. % In Herb, i. W* 

«»« 

i 1^000 

E. 


««• 


Omn 

S=-7,000 

a 




Pfi. 

3-=-0,OOO 

E. 

til 



Wwls 

7—^,500 

B. 

... 

•7P 


m, 

f—7,500 

E. 




Po. 

IB,5QQ 


.. 



Pa 

7--10,000 

a 

... 


Open 

4—a,000 

E, 

... 

•• 


On tiei^ 

i-73500 

E. 

»*» 

... 

f^Gh'rnpsUm, i in Herb. S. & W® 

Wnodis 

Po* 

8—9,000 

10,OQO 

B. 

... 


«= Smihcina Ho. ^ in Herb. B. & W, 

B. 

r»f 


Hq, 1 in Heris, S, & Pir, 
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HIMALAYAS- DISTEICTS 
List of Kumaxm 














smj 

- 


5 'g 


+a 

pj 

<1; 

.S 





CS 


cu 


Name, 

s a 

p .f* 0 

0 

f-t 

tn 

'ft 

0 

0 

CO 

CH 

0 

0 

CR 

& 

oS 

0 


M G3 ^ 

H Oi ^ 

0 ^ tt> 

0 

+3 

rC? 

■3 

P 

0 

'o 

0 

0) 

s 


W •*" 


ffi 

Q 


0 

16- Clintonia. 







alpina, Kth. 

... 

H. 

H' 

Wh. 

June 

Kulhara 

16- Streptopus- 







simplex, Don 

... 

H. 

2^ 

... 

... 

Kdr Pass 

17 . OpMopogon. 

intermediuB, Don ... 


H. 

i-ii' 

Wh. 

May ... 

Naini Tal, Ka- 







thi. 

18. Disporum. 







calcaratum, Don-^ 


H. 


Gr, Y. 



var. Hamiltonia- 

1, 2 

2' 

May 

Kathi? Dwali, 

mum, 






Binsar. 

pulhim, Salisb .— 


H. 


Gr, Y. 



var. ijarTiflorum ... 

3 

2' 

May 

Kathi ... 

19- Tofieldia. 





1 


nepaleasis, Wall. 

1 

H. 


Wh. 

July 

Patharkori ... 

sp. (No. 2 Hook cat.), 

2 

H, 


Wh. 

July 

Kajhoti 

20' Paris. 







polyphylla, Sin, 

1 

H. 

r 

Gr. 

May 

Naini PM 

sp.- 

2 

H. 

V 

... 

May 

Namik 

21- Trilliditiin. 







Oovanianum, Kth. ... 

... 

H. 

6"—9" 

... 

May ...; 

Madhari Pass. 

CXVin.—PONTE- 







DEKIACE^. 







1. MLonoclioria. 







vaginais, Presl, ... 

1 

... 

H. 

W 

Bl. 

July 

Almora 
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PhnUti —(continued). 


6 

'o 

5B 

c 

® 

c 

c 

4^ 

o 

O 

> 

o 

.a 

'•H 

"S 

.2 % 

« 3 

O +s 

H md” 
laya. 


Remarks: 

'S 

ir5 

^ b 
: ^ 

4^ 

O 

Wootls *•> 

10—11,000 

B. 

i 

i 

! 

... 


OpL'H 

11,000’ 

ii. 

... 

... 


"Wootls 

7—S,^XK> 

B. 

... 



Do. 

6, S-'-SjODO 

R. 

... 



Bo. 

8,000 

R. 

... 



Open 

! 10—13,500. 

B. 

D. 



Do. 

^ 15,000 





Woods 

7—7,500 

R. 




Do. 

8,500 

K. 

••• 

... ; 


Do. 

9,500 

E. 

... 

: 


Wet 

1—4,000 

E. 


... 



77 
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HTMILaTAN DTa'TOICTS 


List of Kinnaon 


27aine. 

w 1 
oj d 

1 ! 
d n3 

§ . 

s ^ § 

l-si 

cij o 
oJ J5 ^ 

%rjl S 

CU 'w'4» 

0 

M 

bfl 

H-t 

0 

+» 

3 

oj 

w 

Height of plant. 

Colour of flower. - 

Time of flowering, 

Locality. 

CXIX.—COMMELT- 
NACE^. 

1. Commelyna. 







sp.- 

1,4 

H. 

u^-ir 

B1 

August .. 

Mohargari, 
Xaini Tal. 

bongalensisj L. 

2 

H. 

r 

Bl. 

August ... 

Almora 

obliqua, ham. 

3 

H. 

1' 

Bl. 

August .. 

Do. 

sp.- 

6 

H. 

W 

Bl. 

August ... 

Kamari 

communis, K^. 

6 

H. 

Y f 

Bl. 

August ... 

Almora 

2. Cyanotis. 







barbata, Kih, 

I 

H. 

3"--6" 

Bl. 

August ... 

Naini Tal, Jti- 
gcsar. 

cristata, Kxk. 

2 

H. 

9" 

Bl. 

August 

Almora? 

3. Aneilema. 







nndiflora, Kih. 

... 

H. 

6" 

Bl. 

August 

Almora 

Bcapiiaora, \Mglit 

... 

H. 

2^ 

Bk. 

August ... 

Jagesar, Naini 
Tal. 

4. Pithyrocarpus. 







paniculatus,... 

5. Streptoliiion. 


H. 


Pk. 

August ... 

Near Almora .. 

Yolubile, Edgew. ... 

... 

E sc. 


Fk. 

: September, 

Dhauli river ... 

CXX.-JUNCE^. 







1- Juncus. 





i 


triglumiB, L. 

1 

H. 



July 

Bajhoti „. 

spbacelatus, Vene, .. 

2 

H. 

2^ 

... 'July 

Laptel .4- 

sp.- 

3 

H. 



July 

Barjik^ng 

Pass. 

sp — 

i * 

H. 

3^ 

, 

July 

Milam, E^lam, 

castaneuB,. Sm, 

5 

H. 

2^ 


July 

Tola 

glaucns, Ehrh. 


H. 


• •4 

June 

Binsar, Xaini 
T^l. 

b^glurais, L. 

i 

7 

H. 

2" 


August ... 

Barjikang 

Pass. 



fJF THE NOS'ra-WE&TEEN' PROTIXCES. 


Pia mU —(wn tmned). 


& 

'o 

m 

o 

«! 

1 

C3 

Q 

D 

, to 

M 

1 w 

.s 

§ i 
«* 

a o 
^ .a 
o ^ 

m 

Bi 

h 

d 

>«d“ 

tyt*. 

1 X 

! 

1 P 

Tibet. 

Open 

1—6,000 

R. 



Do. 

1—4,500 

B. 


... 

Do. 

4,000 

R. 

... 

i 

I>0. 

4,500 

R. 


... 

Da. 

4,000 


•* 

••• 

Do. 

6—8,000 

E. 


##■ 

Bo. 

1—5,000 

II. 

... 

... 

Do. 

1—5,000 

R. 



Do. 

6-6,500 

R. 


• •• 

By watei: 

1—4p000 

1 

R. 



Open, on bushes, 

6—7,000 

... 

D. 

... 

Open, wet 

15,000 



T. 

Do. 

15,000 


... 

T. 

Do. 

14,500 


D 

... 

Do. 

12,000 

B. 

D. 

... 

Do. 

11,500 


D. 


Bo. 

6—7,500 

R. 

... 


Bo. 

14,500 

R. 

D. 

... 


I Tibet. 






himAayak districts 


su 


List of Kamaon 



HcTbarium number 

(Htnichey and Win- 
.terbottom). 

"Habit of grow til. 

Height of plant. 

Colour of liower. 

. 

'S 

Q 

O 

g 

Locality. 

l)ufoTiins, X, 

8 

H. 

9^ 


May 

Hawalbiigh ... 

sp. (No. 9 Booh, cat ), 

9j 11 13 

H. 

3"-—IQ" 

••• 

May Au¬ 
gust. 

Bindari. Kajho- 
ti, Barjikang 
Pass. 

concinmis, Don 

10 

n. 

15'< 


August .. 

Jagesar, Naini 
Tal. 

8p. (—Np, 10 Hook, 
cat.') 

1$ 

H 

8" 

••t 

August ... 

Milam, Ralam, 

2- Lxizul9.> 







plumo^a, Wall. 

1 

H. 

9" 

Pk. 

May 

Madliari Pass, 

camprstris, X. ... 

2 

H. 

3" 

Pk. 

May ... 

Do. 

spicata, DC. 

3 

H. 

2" 

Pk. 

July 

Bompras 

CXXI.—ArtOIDE-®. 

1. Arisaema- 







costatiim, Mart. ... 

4 

H. 

1 '— 14 ^ 


iMay 

Madbari Bass, 

speciosam, Mart, ... 

6 

H. 

H' 

••• 

May ... 

Kathi 

con Fang luneuir, Schotl. 

6 

H. 

2'—3' 


'June 

•June 

Kfiini Tal ... 

curyafcum, Roxb. 

7,9 

H. 

2"' 


Bamiiii, Jelam, 

sp.- ... 

■ 8 

H. 

1'— 2'^ 


May 

Kathi 

Jacquemontii, Bl. ... 

n 

H. 

2' 


June 

1 

Naiui Talj 

China. 

gp.( lFa/|.caf. 8920;^... 

12 

H. 

2^ 


:July 

Rjtlam, Rilkot, 

erubtscens, Sch. 

13 

h: 

2^—3r 


May 

Kathi 

2. Sauromat^. 







gpttatum, Sch. 

10 


3^: 


July 

Almora, outer 
hills. 

3- Hemiisatia* 







Hoojkeriana, Sch. 

2 

H. 

3" 


June 

Kathi 

Tiyipara, Sch. 

4- Colocasia. 

14 

H. 

1'—2^ 


September, 

'Bagesar, Bhim 
" Tal ■■ ‘ 

anti qHOTiini, Sch. 

3 

■ H. 

i 

1'—2f 


! 

September, 

Almora, Saijti 
j river 





OF THE NORTH-WESTERN PROVINCES. 


613 


Plan ts —( contin iied). 


cT 

*o 

sc 

u 

i> 

o 

.a 

15j 

% 

o 

Mi Hid- 
laya,. 


m 

C 

o 

o 

Klevution in f 
the sea. 

3 


Tibet. 

Open, wet ... 

4—6,000 

R. 

1 __ 


Do. 

10,500 

K. 

D 

T. 

Do 

—15,000 

6—9,000 

R. 

i 

1 

i 


Do. 

11,500 

R. 

D. 

*• 

Open 

10,000 

R. 



Do. .H 

10,0(X) 

R. 


... 

Do. 

14,500 


D. 


Forest ... 

7—8,000 

a. 



Open 

6 -7,500 

H. 



Forest 

6—7,500 

R. 



Open 

6—11,000 

R. 

D. 


Open 

6—7,o00 

R. 



Woods 

8,000 

R. 



Open 

9—12,000 

R. 



Woods 

6—7,500 

R- 



In shade 

3—5,000 

R. 

... 


On rocks 

Woods 

7,200 

S—4,oOQ 

R. 

K. 


... 

Gnltiyated ... 

1—5,000 


- 

... 


Remarks. 
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HIMA’LAYAN DISTRICTS 







List 

of Kuynaon 

ISfame. 

ium number 

chey and Win- 
ttom). 

+» 

tlfl 

4-1 

O 

d 

c3 

o 

cy 

o 

tc 

MH 

O 

. si 

d 

0) 

o 

tH 



u a o 

1:02 S 

2 

+a 

d 

o 

O 

a 

a 

o 


CD 

d 

*S 

■q 


o 


W 

W 

w 

a 










5. Scindapsus. 







decursira, Sck. 

1 

PI. 

30' 


... 

Baisani 

sp. - 

3 

H. 

20' 


... 

Sarju river, 






outer hills. 

6 TyplLouium, 







aiversifolium, WalL 

1 

H. 

6" 


July 

Binsar, near, 






Almora. 

7. Gonatautlms, 







sarmentosus, KloUch'^ 

15 

H. 

6"—-9" 

... 

September, 

Kalimat, Bin- 







sar. 

CXXIL—TYPHA- 
CEiS. 

1- Typlia. 







elephantina, Roxb. 

... 


8'—10' 


... 

Tarai 

CXXIII.—LEMNA- 
CE^.. 

1. Lemna* 


1 





polyrMza, L. 

... 


... 

... 

... 

Almora, &c, ... 

CXXIV. -NAIA¬ 
DES. 







1. Tligloclliil. 

palustre, L, 
maritimuin, L. 

1 

H. 

9" 

G. K. 

July 

Tisum, Rajhoti, 

I 2 

H, 

6" 

«•« 

July 

Eajhoti 

2- Potamogeton. 







Batans, L. 

1 

H. 

9" 

tit 


Naini Tal, &c., 

lucens, L. 

2 

H. 

6' 

... 


Do. 

rufeecens, Schrad 

3 

H. 

6" 

... 

... 

Bajhoti 

crispurn, L. 

4 

H. 

2' 

... 

... 

Below Almora, 

perfoliatum, L, 

5 

fi, 

2 ' 


... 

N a i n i Tal, 

sp.— '—• 

6 

H. 

2' 



Bhim Tal 
Above Milam, 

pectinatum, i. 

7 

H. 

6' 

... 


NainiTdl ... 

sp. —— 

8 

H. 

1' 

' ... 


Eajhoti 

sp.— 

9 

H. 

1' 

1 


!!! 1 

Above Milam, 







OF THE ^vORTH-WESTERN PROVINCES. 


P la nts —(continued). 


Conditions of soil, &c. 

> 

1 

1 

H-* 

.2 

O ^ 

53 O 

^ A 
o *» 

Himd^ 

laya. 

Tibet. 

i 

fs? 

ft 

On tre^ 

2—4,000 

B. 



Do. 

2—4,000 

B. 



JShady banks ... 

4—7,000 

R. 

... 


On trees. &c,... 

5 —8,000 

R. 


... 

Swamps 

1,800 

R. 

... 

... 

In water 

4—6,000 

R. 

1 

1 

... 

Open., wet 

15,000 



i 

i 

T. ! 

Do. 

15,000 

... 


T. 

In water 

4—6.400 

R. 


1 

Do. ««. 

6,400 

R. 

... 

! ... 

Do. 

15,000 


... 

: T. 

Do. 

4,000 

R. 

... 

1 

Do. 

4—6,400 

B. 

... 

I ... 

Do. 

13,000 

... 


I 

I D. 

Ik). t*. 

6,400 

R. 

... 

1 

Do. 

15,000 

... 

... 

1 T. 

Do. 

13,000 

... 


(T- 


Eemarks. 
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HDlXliAYAX Iifi^TIirCTS 


. .-... 





/./.v/ 

<//* Knniaon 


5 

^ s*'. £ 

S2 A* r. 

0 

& 

'Et 


f'l 

c 

'C 

AJ 

0 

K 



utim ^ 

« 

B 

o 

0 

»» 

o 

b 


-Z 5 

IE 


o 


"S 


-w *- 

ft 


“ 

*d 

w 

in 

,3- 

cxxV— aLSsma- 

CKJif'.. 

1- Alisma- 

rcnifanuc,- Dm 


4 

\}/ 

WIi. 

Jimt' 

Ikijnittli 

(',XXV.l.--KHIOCA- 
UWCA'l. 







1 Eriocaxiloii. 







oryzotonnn, Mart, 

1 

H. 

vr 

Wh. 

duly 

nuwnlhrigh ... 

J UK 111 «folium, Mart, 

s, r> 

II, 

4'^ 

M h. 

'.l.ily 

1)0. 

lioxaivgulnrc, /-, 

H 

H. 


\XU. 

,Joty 

1)0. , ... 

((jtuiiKiuarigiilarc,) 

4, G 

n. 


Wh. 

duly 

Do. (iHi Mad- 

ap, ~ 

1 

H. 


\\h. 

.laly 

' luiriP.? 

! lu,1)00 ft.}: 
llu wall nigh* . 1 . 

CXXYIL-. CtF'E- 
KACl^'iBX 

1. Car ex* 

feriic'iata, 

IcondenBata, Nies. 

1 


n' ^ 


duly 

Slmidevi 



r/ i 

... 

.filly ... 

AlnioriijBinsar, 

iSlicilia, Nses. 
var. raeiogyjia 






1 &c, 

.n . 

1 



May 

Kathi 

foliosa,' Don 

4‘ 


2'-. 41' 


'Muy 

Do., niiiRiir... 

jiubigeina,' Don 

6 




A'VuguH'l- ... 

Biusar Kalaiii 

'WaUichiana,* Presc, 

G 


l'—2' 

i 

1 

Marcfi 

rivit. 

islulbar 

Ugulata, Necs, 

7 


2' 


July 

HlmiiU'vi 

caxtliolepis, Nees. 

8 


4"*-«12'' 

]** 

Alay 

Klim Me, Pm-" 

haamatastoma, i^eos. 





/uly 

May 
August: 
August ... 

A^pril 

April 

May »*. 1 

(hiii. 

? 

fusiforinis, jVee.9. ... 
psychrophila, Am'.... 
orbicularis, Boon. ... 
Moorcroftii, Bate. ... 

obscura, 'S'ees. 
ficti :era, Don 
rai. fasciculata ... 

10 

U 

12 

18 

14 

16 

U 

... 

i? 

ir 

4"—is'f 
0" 

1' 


BiuaJir 

Dadutoli 

Laptcl 

Daiucljcn, val¬ 
leys of Tibet. 
Kalaiu li 

Naiui Tal 
Jagthitua PaB»,‘ 
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Plants —{continued). 


Conditions of soil, &c. 

o 

V 

o 

1 

.IH 

a 

1 i 
|S • 

u ■ 

JBimd- 

Uya. 

Tibet, 

Remarks. . 

i 

ta 

. 

Open, wet ... 

! 

SI,500 

E- 

... 



Wet 

1—4,000 

B. 




Do. 

1^4,000 

E. 

... 

... 


Bo. 

1—4,000 

R. 


... 


Do. 

1->4,000 

R. 


... 


Do. 

1-4,000 

R. 

... 

... 


Woods 

6,000 

R. 



... 

Do. 

5—7,500 

E. 




O p e Bg near 

7,500 

R. j 

... 



water. 






Open, wet ... 

7,200 i 

E. I 

... 



Do. 

75—10,500 

E. 

... 



! 

Near water ...j 

1,600 

E. 




Open •••' 

7,000 

R. 

... 



Do. 

10—12,500 

E. 

... 



? 1 

? i 

... 

*«« 



Open 

7,000 1 

R. 

... 

... 


Do., wet ... 

10,000 

R. 

... 



Do. 

14—15,000 

... 

... 

T. 


Do. 

15—15,500 


... 

T. ; 


Do-, wet ... 

10,500 

R. 

•*. 

... ’ 


Bo. 

6,300 

E. 


... j 


Do. 

6,000 i 

R. 
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HIMA'LAYAK DISTRICTS 

List of Kumaon 


Kame, 


supina, WaJiL 
Stracheyi, Booit. 

Essenbeckii, Kth, 
gracilonta, Boon. 
Leiimaimi, Drej. 
crostrata, Boott. 

nivalis, Booti. 


cruenta, Nees. 

var. mutica 
coriophora, Fisch. 


2. Triiepis- 

Royleana, Nees. 

3. Elyna. 

schoenoides, C.A M. 

4. Hypoporum. 

pergracile, Neea. „ 

6. Hypolytrum 

argentexxm, Vahl, 

6. Iiinil3xisty]is. 

cboetorrhiza, iVees. 
complanata. Link. 
pallescens, ^'ees, 
communis, Kth, 

7- Isolepis. 

trifida, Nees, 

setacea, R, Br. 
barbata, i?. Br. 


Herbarium nunibGr 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

- 

Time of flowering. 

Locality, 

17 


3" 


[June 

Bagdwar 

18 


1 ' 


jMay 

Below- Madhari 
Pass. 

19 


6 "—9'^ 


[June 

Bathar-kori ... 

20 


4f' C" 

... 

May 

Madhari Bass, 

21 




August ... 

Bung' 

22 


3"- 8 '^ 


August ... 

Barjikang Bass, 
Damchen. 

23 


n 

✓ 

August ... 

Barjikang I^ass, 
Damchen, val¬ 
leys of Tibet. 

. 24 


1 '—li' 

... 

August ... 

Barjikang P*asB, 
Damchen. 

25 

... 

6 "— 12 " 

, 4 . 

August ... 

Dainehen 

26 


8 " 


August >.» 

Balchha Pass... 

... 


6 " 


»•§ 

Hoti, Karn^lli 
river. 



6 " 

... 


? 


... 


... 

... 

Almora 

* ft 

... 

v 

• «« 

» 0 » 

Almora ... 

1 


i 



Almora 

r 2 

... 


*ft. 


Jagesar 

S 

... 

6 "—9'^ 

*». 


Almora 

4 


2 ' 


... 

Binsar,J%esar, 

Loha-thal. 

1 

2 

1 ^ 


6 "— 8 " 


... 

Loha-thal, 
above Jalat. 

... 

6" 

4" 

••9 

::: 

Near Milam. 

? 




OF THE KOETH-WESTERN PROVINCES, 
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Plants —(continued). 


Conditions of soil, &c. 

o 

i > 

o 

i ^ 

] ^ 

*» 

o 

g i 
* 

CJ +51 

Bimd- 

laya. 


Remarks. 


1 

! 

1 

I ^ 

i « 

- 

Tibet. 


j 


i 



0|>en, wet .. 

8,000 

E. 

f 



Near water .. 

. 8,000 

E. 




Open 

; ji,ooo 

B. 




Do j wet .. 

10,000 

B. 

... 



Do. 

13,500 


i D. 



Do. 

14,5—15,500 

R. 

! ... 

T. 


Do. 

14,5—15,500 

! s. 

i 


T. 


Do, 

14,5—15,500 

1 

! 

... 

T. 


Do. 

15,000 


D. 

T. 


Near water 

16,500 

' 



T. 


Open, wet «•» 

16,600 


... 

T. 


? 

? 



... 


Wet 

4,000 

E. 

... 

... 


Near water 

4—5,000 

E 

... 

1 

... 

—Lipocarpha in Herb. S. & W. 

Open 

5,500 

R. 




Do. ■ 

7,500 

E. 




By water 

4,000 

E. 




Wet 

s 

6—7,500 

R. 

i 

! 

... 

... 


Do. : 

5^—7,500 

R. • 

j 


• Ill 


Do. 

12,500 


D. , 



? i 

? 

r! i 


• «4 
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HIMALAYAN DISTKICTS 
L'lst of Kivmaon 



o d 














5 ^ 

H 

eS ^ 

+S 

+a 

S 

sd' 

CD 

.3 


ITame. 

s^i 

'§ S ° 

O 

So 

"o 

"E. 

eW 

O 

+3 

o 

cp) 

SH 

o 

o 

td 

*H 

O 



iS 

oi 

.BP 

.2 

(U 

a 



W 

w 


6 

H 

o 

8. Scirpus. 







mucronotus, A. 

1 

... 

3' 

... 


Loha-thal, Al- 

sylvaticus, A. 

2 

1 




mora, &c. 

? 

Bhim Tal 

laciistris, L 

3 

... 

10' 



9. Schoenus. 







comprcBSUB, Panz^ 

... 

... 

6" 

... 


Karnali river... 

10. Eleocharis. 







palustris? /?. Br. 

... 

... 

9"—*12" 

... 

• •ft 

Jagesar 

11. Eriopliorum. 

comosuui, Wall, 

• «a 


2'—3" 



B ha bar, A 1- 







tnora, Bage-* 
sar, Bam- 

13. Cyperus. 






ganga river. 

angulatus, Nees. 
aristatns, Rottb, 

1 

2 


4" 

... 

1 «■ 

Loha-thal 

pumilus, L. 
niTeus, Reiz, 

3 

4 




... 

? 

Alniora, 

Ditto, Naini 

Eiagroatis, l^ahL 
polystachyus, Rottb..,, 

5 

6 


I'-l^' 

ir 

... 

... 

Tal. 

Ditto, Saba ... 



*«. 

... 

Ditto, Loha- 

rofcandiis, L. 

7 


8 '«- 4 ' 

A' 



thal. 

exaltatiiB, Ret. 

g 


... 

... 

Ditto 

coryiabosus, Roiib. 

9 


... 

... 

Ditto, Kapkot, 

Iria, L. 

30 

»«» 



... 

Ditto 



4 —3'^ 

• «« 

... 

Ditto, • Kosi 







river, Naini 

^ahl 

11 


or «/ 



Tal. 

distans, L. 

12 

«■« 

js ■—'3 


.«• 4 

^liuora 

••• 


»*« 

tot 

? 

13 Kylingfia. 







gracilis, '^Vall 

I 


1 '— 1 |' 
4 " 

4 " 




monocephala, L, 

2 



g 

Jhaidevi 

cylindrica, Nees, 

8 


i«* 

a 

««0 

agesar 

____ 
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Flan is —(continued). 


6 

*3 

m 

O 

xc 

p 

.2 

? 

p 

o 

O 

Elevation in feet above 
the sea. 

hya. 

Tibet. 1 

Remarks. 

Rainy. 

fi 

Wet *«. 

3,5-6,000 

R. 




... 

4,000 

B. 

«• 

4«4 


In water 

4—4j400 

R. 

... 

... 


Open 

15—16,000 


... 

T. 


Wet 

7,500 

B. 

... 

... 


Dry banks ... 

4,500 

B. 



= Trichophorum No. 1 & 2 in Herb. 






S. & W. 

Wet ...! 

6,000 

R. 




•.» i 

4—6,000? 

B 

... 



Wet ...| 

4,000 

R. 

r.. 



Opeiij dry ... 

5—7,000 

R. 

... 

... 


Wet 

5—9,000 1 

R. 

... 



1)0. ...j 

4 - 6,000 j 

R. 

... 

... 


Do. 1 

4,000 

R. 

... 



Do. ... 1 

0—4,000 1 

R. 

... 

... 


Do. ...| 

4,000 1 

R. 

... 

... 


Do. 

4—6,000 i 

j 

B 

... 

... 


Do. 

4,000 • 

B. 




... 

4,000? ; 

B. 

... 

... 


Open 

[ 

7,000 i 

R. 




Do. 

3-6,000 

K. 





? 

R. 

... 

... 








622 _ hiji;>:layan disthicts 

List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

o 

1-1 

14. Maris CHS- 

umbellatus, Vahl. ... 

1 


2*' 



Almora 

pimiceus, Zink, 

2 


V 

... 

... 

Do. 

CXXVni.-GRAMI- 

NEiE. 

1. Oryza. 

sativa, £. ... 

1* • 



10. 


Almora, &c. 

2* Zsa* 

Mays, Z. ••• 


f •« 




Almora, See. 

3- Coix- 

lachrjma, Z. 



. 

4' 


• it 

Bdgesar, Almo¬ 

4* Alopecurus. 

fulvus, Sm. 



1' 


»« • 

ra. 

? 

5. Phlenm. 

alpiniim, L, 

1, 2 


11' 



Riilam 

6. Phalaris. 

minor, Heiz. 






Sirmoria ... 

7* Hierocliloa. 

laxa, R, Br. 

f «« 


2' 



Pindari : above 

8. Paspalnioa. 

scrobicalatum, L. ... 

i 

Mf 




Milam, 

? 

Koylcanum, I^ees. ... 

f •« 

t»ii 

B.t 

... 


? 

filiculine, Nees, •«. 

... 

... 

... 

... 


Almora 

9. Milium. 

*effiusum, Z. •>. 

... 



... 

« 1 ^ 

Madhari Pass, 




OF THE J^ORTH'^WESTERK PROTrxCES. 
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Plants —(con tinned). 


Conditions of soil, &c. 

! ^ 

-=s 

aS 

.2 

§ i 

« © 

> ^ 

0 

1 Bimd- 
J laya. 

! 

1 

j 

‘ -g 

1 

! 

^ Remarks. 

i 

\ 

« 

' b 

R 

Open 

Sj500 

B. 

... 



Do. 

5^00 

B. 




Cnltivated ... 

1—6,000 

R. 

... 

... 


Do. 

1—7,000 

B. 

... 

... 


Open, wet 

1—5,000 j 

1 

B. 


... 


Open 

1 

1 

1—5,000 ; 

j 

R. 


... 


... ... 

7—11,000 

E. 

i 

... 


Do. 

4,000 

R 

J 

5 

... 


... 

12—13,000 

R. 

i i 

! 

... 


Do. 

1—6,500 

R. 

1 

... 


Do. ... 

5,500 

R. 

... 

... 


Do. 

5,500 

K- ^ 

... 

... 


Do. 

8,500 ’ 

j 

R. 


... 1 
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HIMA'LATASr DISTRICTS 


List of Kwnaon 



^.2 








2 ^ 

§ . 

A 

4a 

1 

GJ 

fci 

.s 

CD 



Kame. 

H rC! O ' 

o ^ 

M c3 o 

2 

tuo 

O 

o 

+3 

o 

q=J 

o 

O 

ta 

O 




eg H o 
f£1 += T- 

CC §3 

W 

+» 

tg 

rP 

-S? 

‘S 

w 

1 

'o 

O 

G) 

a 

o 

0 


10. Mgitaria* 








*sanguiiialis 

1 

*«« 

2' 



Almora 


*coramutata, Nees. ... 

2 

... 

... 



Aim ora 


’^'cruciata, Nees, 

8 

... 

... 

... 

... 

? 


11. Pauicnm. 








*flavidum, Retz, 

1 

»•» 

... 



Soraesar 


*miliacexirD, X. ... 

2 


2'—3' 



Almora 


el opus, Trill. 

3 

... 

1' 



Do. 


^restitum, Nees. 

4 


9' 



Do. 


*psilopodium, Trin.... 

5 


2' 



Jdgesar 


*fnimentaceum, Roxh. 

6 


... 



Almora 

• •• 

12. Urocliloa. 








semialata, Kih. 

«•« 

... 

... 

... 

... 

Binsar 


13- Thysanolsena. 








Agrostis, Nees. ... 

■ «« 

*•* 

8' 

... 

««• 

Eamganga 

ri- 







ver, Kota ri- 







ver, 


14. Isachne. 








albens, 7Y%n, 

1 


U' 

... 


Girgaon 


muricata, Nees, ... 

2 

... 

U' 


•»« 

Somesar, 

near 







Almora. 


15. Oplismemis. 

Crus-Galli, Kth. 

1, 2, 


2' 


1 

' ««• 

Almora, 

Gori 

*undulatifolius, i?. §• 
5., 

3 

... 

1' 

... 

... 

Talley. 

Jagesar 

, ... 

16- Pennisetum. 

*trifloriim, Nees, 



2^^ 



Almora 


sp. - 

• •f 

... 

n 



Jelam, Niti ... 

17- Penicillaiia. 








*fipicata, Lamk, ... 

... 

M. 

... 

... 

... 

Almora 

0*« 
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Plants —(continued). 


6 

I 

'o 

m 

o 

K 

"S 

> 

o 

.D 

Si 

.3 

o s 
”43 * 

> ^ 

O 

s 

fiimd- 

iaya, 

K 

•2 b 
X a 

1 

Remarks. 

"o 

.a 

©pea 

1—5,500 

R. 

; i 

I 1 

JDo. 

5,500 

H. 

... i ... i 

tm* 

5,500 

R. 



f)peTi 

1—5,000 

R. 



CulfclTated 

i—5,000 

B. 



Open 

5,500 

li. 


... 


5,500 

B. 


... ] 


1—6,000 

K. 


.M 

CiiUlTated ... 

1—6,500 

H. 



O 

p 

I 

6,500 

R. 

... 

... ssCorldocklm in Herb. S* & W* 

Do. 

2—5,000 

E. 


... 

Do. 

i 

6,000 j 

R. 



Do. 

4—5,000 

E. 

... 

••* 


1—6,000 

R. 

i 


Shade 

6,000 

R. 


**• 

Open 

5,500 

R. 



Do. 

9—11,000 

R. 

... 

1 ss ^ymnoihru in Herb. S & Wi 

i 

Do. 

5,50O 

! 

R. 

... 

1 


79 
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hibiXlayan districts 


List of Kumaon 














bi) 




-u 

g 

+3 

i 


.2 

‘s-i 


Name, 

|S| 

0 

H 

sa) 

*& 

eH 

0 

sd 

0 

q=l 



C3 +a 

*0 

0 

0 

q-i 



OS 5- ^ 

-P ^ 

>1 JO cj 
oi 

'i 

'Sj 

*S3 

1 

CD 

a 

‘'i 

0 


ft 


W 

6 

el 


18. Setaria* 







glanca, Beauv. 

1, 

... 

2' 



Near Aim ora 

verticillata, Benih. ... 

2, 


2' 

... 


Naini Tal 

ita'ica, Ktk. 

3, 

.*0 

3' 

rt« 


Aim ora 

viridis, Beauv, 

19. Piptatheriim. 


*♦4 

2' 


... 

? 

h 

... 

H' 


«•» 

Shelshel river, 

sooEgaricum, 
sequiglumy, Muitro^ 

2, 

... 

... 

... 


? 

20. Lasiagrostis. 

mongholica» Trin. 



14 ' 



Shibcliilam ... 

21. Stipa. 







paliida, Munro ...1 

i 

• tt» 

... 

ir 

... 


Plains of Tibet, 

22 Aiistida- 







cyanantha, AVs. 

i»a 

... 

2 ' 

... 

Mfl 

Almora 

23. Sporobolus. 



i 




elongatus, RBr. ... 


... 

... 

... 

... 

Almora, Jage- 







ear. 

24 Agrostis. 







alba. L. 

I 5 





? 

Boy leans, iVee^. 

! 


... 

... 


Almora ^ 

ciliata, A'ees. 

j 3 , 4, 


2 ' 


( 

Balam river ... 

Boy lei, TtIr. 

5, 




... [ 

Barjikang Pass, 
Above Namik, 

25. PolypogOR. 







monspeliense. L. 

1 

-• 

... 

... 


Bhabar, below 

Sp. (P. fagax, Nees)^ 

26 Calainagrostis. 


... 

... 

1 

1 


Almora. 

Almora 

nepalensis, Nees. 

i 

i 

... 

3 ' 

i 

1 ... 

9»« 

Above Jalat, 


1 

5 


1 

! 


Bwali. 




OF THE XOBTH*-WESTEEN PBOVINCES, 
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Plants —-(continued). 




1 s 



f 



d 

o 

1 Bimd- 

1 

j 



I 

} a5 

i “ 

1 ® 

j laya. 

1 

I 


V. 

} VI 

1 


! 

i 



\ -S 

C3 d 

j 


j 

! Eemarki. 



5 4, 



j 

i 


■<p 

fl 

o 

cj a) 

>JJ +a 

i| 

if 

: "S 

: .Q 

j 

j 


Q 


1 W 


; H 

! 

Open 


1—4,000 

K. 


1 

1 

! 

Do, 


8,500 

R. 

... 

i ••• 

! 

Cultiyated 

1 1- 6,500 

R. 




Open 

... 

1 6 , 000 ? 

1 

R. 

... 

i 

Bo. 


1 

' 14,.500 



1 

^ T. 


Bo. 


14,500 

... 


. T- 


Do. 


14,500 

■ 

... 

T. 


Bo. 

... 

15,000 

1 

... j 

f 

... 

T. 


Bo. 


4—5.000 

R. i 

... 1 

j 

- j 

—Ckaiariu In Herb S & W*. 

Wet 

«»« 

3—7,500 

R. 

1 

! 

i 

j 

! 

= Vilfa diandra, in Herb, S & W. 


1 

? 

R. 

1 

j 


Open 

... 

pt 

o 

o 

R. i 


*• * ' 


Wet 

I 

f 15,000 1 

1 —1,42.500 j 

R. 1 


... 



... 1 

10,000 

R. ; 

! 

...j 

i 


Water 


1-4,500 

R. 

i 

! 

j 

! 

... i 


Open 

...i 

I 

6,500 

R. 




Do. 

... 

7, 3—9,000 

1 

R. I 

1 

1 

i 
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HIMALATAIir DIOTHICTs 

of Kiwiaon 



U 1 







.0.2 











60 



o 


+» 


C 





d 


O 


Name. 

er barium 
Strachey a 
erbottom). 

o 

bA 

o 

4a 

'ft 

O 

+3 

.'S' 

o 

cd 

O 

2 

o 

"o 

o 

q:J 

o 

o 

3 

’3 

o 



W 


O 


o 

27- Deyenxia. 







compacta, Munro, MS. 

1 

♦ •t 

1" 



V a 11e ys of 

iBcabrescens, Munro^ 
MS, 


• ti 

2' 


... 

Tibet. 

I’indari, Mil- 






am. 

28. Arnndo. 







HI adagascari ensi s, TTfA. 


... 

... 

1* * • 


Alraora, Ba- 







moth. 

29 Phragmites. 

Hoxburgliiiy Sieud. 



10' 



B li i m T a 1 , 







Bhabar. 

30. AmndOr 







benghalensis, Seta. ... 


... 

8' 

... 


Kapkot, Jalat, 

31- Cyiiodon. 





1 


Dactylon, Fsrs. 

... 

... 

1' 

... 


The plains, Sir- 







moria, Al- 

32- Elexisine- 






uiora. 

corocana, Pers. 

^var. stricta 

1 

2 

... 

2' 

2' 

... 

[ 

Almora 

Do. 

Jalesar, Almo¬ 

iBdica, Guertn, 

3 





ra, below 
Jalat. 

33. Beschampsia. 






csBBpitoeaj Bmuv, ... 

... 

... 

6"—18" 

... 

... 

La-ptel river, 

34. Trisetam. 






B a 1 c h h a 
Pass. 

aiireuBij Nees. 
sabspicatum, Beauv. 

1 

2.4,5 

... 

1'—2' 
3"—4" 


... 

Milam, Tola ... 
Balchha Pass, 







valleys of 

virescens, iVees. 

3 


2' 


... 

Tibet. 

Mohargari 

35 Ayena. 




I 


i 

satifaj L, 


... 



i 

Almora 



OF THE NORTH-WESTERN PROVINCES. 
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Plants —(continued). 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

hi 

‘S 

nd- 

/a. 

A 

Tibet. 

Remarks, 

Open 

15,000 



T. 


IVel 

11,500 

B.| 

B. 

i 

1 


Open ... 

1—5,000 

B. 

... 



Water 

1—4,400 

R. 

i 

1 ... 

... 


Open 

1—5,000 

R. 

... 

I 

^Amphidonax in Herb. S & W. 

Bo. 

1—5,500 

R. 




Cuitirated ... 

1—5,500 

R. 




Bo. 

4,000 

R. 




Open 

5—6,0 0 

R. 

... 



Do. 

14—16,500 



; T. 


Do. 

11—12,000 


D. 



Open 

12—16,500 

n. 


T, 


IVoods 

6,500 

E. 


... 


Fields 

5,500 

E. 

... 

... 
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HIMXLA.TAN DISTRICTS 


List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

36. Danthonia. 







kashmiriana 

1,2 


r—2^ 

... 


Milam, Ralam, 
Niti, near 
Tola. 

37. Poa. 







tibetica, Munro. 

1 

... 

H' 


... 

Plains of Tibet 

*prateiisis, L 

2 

... 

H' 



Do. 

*RoyIeana, Nees^ 

3 

... 

1' 



Kulhara 

*bulbosa, L. ... 

4 

... 


... 


Topidlumga ... 

*Tar, vivipara. 

5 

... 

6"—9" 


... 

Do. 

*annua, L. 

6 


6" 


... 

Kulhara 

*fiexuosa, Wahl. 

7 


6" 


... 

Pindari 

var. - 

8 

... 

1' 


... 

Milam, Jung- 
bwatal. 

sterills, Bieb. 
’^nemoralis, L. 

9 



• •• 

«»• 

Barjikang 

10 

... 

... 

... 

... 

Niti 

^serotina, Ehr^ 

11 





Diigli 

^alpina, L. 

11 


... 


... 

Do. plains of 
Tibet. 

nepalensis, Wall. 

38. Eragrostis. 






Binsar 

Brownei, Nees. 

1,2, 3 

... 



... 

Sirmoria 

elegantula, Kth. 

4 





? 

Terticillata, Nees, ... 

6 


li' 



Hawalbagh ... 

amabilis, W. ^ A. ... 

6 


1' 



Almora 

bifaria, W ^ A. 

7 


1' 



Do. 

*megastacbya, Einh, 

8 


2' 



Do. 

nigra, Nees, 

9 

... 

2'—3'' 


t« 1 

Above Jalat, 
Kali mu udi 
Pass. 

39. Melica. 







micrantha, Griesb. 



8' 



Niti 

var. insequalis. 

40. Kseleria. 







cristata, Fers. 

... 

... 

ly 


... 

Nai n i Ta 1, 
Kathi. 





OF THE NORTH-WESTERN PROVINCES. 

Plants —(eoatiniied). 


Conditions of soil, &e. 

Elevation in feet above 
the sea. 

Himd- 

laya. 

Tibet. 

*S 

p 

Open 

11—12,000 

It. 

D. 


Do. 

15,000 



T. 

Do. 

15,000 



T. 

Do. 

10,500 

n. 



Do. 

14,500 


iS*. 


Do. 

14,500 

... 

D. 


Do. 

20,500 

K. 

... 


Do. 

12,000 

E. 



Do. 

12,-15,500 

... 

... 

t! 

Do. 

13,500 

E. 



Do. 

12,000 


D. 


Do. 

10,500 

E. 



Do. 

10,-15,500 

K. 


T. 

Do. 

7,000 

E, 


... 

Do. 

4,000 

E. 




4,000 

E. 



Open 

4,000 I 

R. 



Do. 

5,000 1 

E. 

oo j 


Do. 

5,000 ' 

1 E. 

1 


Do. 

5,500 

1 E. 



Wo'Ods 

7,500 ' 

E. 

1 


1 

Open 

11,500 

! 

... 

D. 

1 

Do. 

1 

! 6—7,500 

; i 

E. 

i 

i 


Bemarks. 


<i31 
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HIMA'LATAN DISTRICTS 
List 0 / Kximaon 


Name. 

1 

Herbarium number 
(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

41. Dactylis 







glomerata, L, ... 

42- Tripogon. 

0 . 

... 

3' 


... 

N a i n i T a I, 
Kathi, Jalat, 
Jhuni. 

filiformis, Nets. 

], 2 

... 

V 

... 

... 

Ditto, Thfikil, 
above Jalat. 

43- Festuca. 







^elatio’’, L. 

3 



9*C 


Binsar 

sp. - 

... 

... 

4' 


... 

Ditto, Kathi, 
&c 

*piimila, Vill. 

1 

... 

6" 


... 

Valleys of Ti¬ 
bet. 

sp. --- 

2 

... 

9"' 

I 

... 

Ditto ditto, 

C horhoti 
Pass. 

gp -- 

... 

... 


... 

... 

Plains of Tibet, 

44 . Bromus. 







giganteus, L. t.. 

1 


4^^ 



Dwali 

eonfinis, Nees. 

2 

... 

n' 



EaJam 

aivensis, 

3 

.** 


... 

»«• 

A bore Jhuni, 

’^‘tectoniin, L. 

4 

... 


... 

... 

Milam ... 

45- Bracliypodiiim. 







scaljerrimum, ISees^ 

• M 

... 



«•» 

China, Kaini 
Tal. 

46- Beudrocala- 
mus. 







strict 03, Nees. 

i 

**• 

... 

20 ' — 30' 

>*• 

... 

Bhabar 

47- Armdinana- 







lalcata, t9ees. 

... 

... 

16' 

... 

... 

Naini Tal, &c, 

gp. —— 

... 

... 

20' 

... 

... 

Eamni. Dudu- 
toli 1 
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Hants —(continued). 
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6 

*o 

m 

o 

o 

"S 

Himd- 
1 laya. 



o 

m 

a 

,2 

rt 

O I 

Q ' 

Elevation in fe 
the sea. 

'3 

it 

Q 

Tibet. 

Remarks. 

Open 

6—8,000 

B. 

... 

... 


RcKiks open ... 

7—8,700 

i 

R. ! 

... 

... 


Woods 

7,500 





Do. 

7—8,000 

R. 

i 

... 

^ Schcenodorus No. 1 in Herb. S. & 
W. 

Open 

15,000 

... 

... j 

T. 


Do. ♦*. 

15—16,000 

... 


T. 


Do. 

15,000 

... 

1 

T. 

=i Sehanodorus No. 2 in Herb. S. & 
W. 

By water 

8,000 

R. 




C^en 

12,000 1 

R. 

... , 

... 


Do. 

7,700 

R. 

... 



Do. 

11,000 

... 

D. 

... 


Do. 

8,000 

R. 

»«• 

... 


Open woods ... 

1—2,500 

R. 


I 

1 

Rorest 

6—7,000 

R. 


... 

^Ludoljia No. 1 in Herb. S. & W. 

Do. 

o 

o 

T 

00 

R. 

4m% 

... 

^Ludolfia No. 2 in Herb. S. & W. 


80 
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HIIIi^LAYAN D-IgTKICT0 


List of Kummn 


Kame. 

Herbarium number 
(Btracliey and Win¬ 
ter bottom). 

Habit of growth. 

+» 

1 

*o 

*3 

hrt 

3 

a 

<4-t 

o 

P! 

o 

'o' 

O 

Time of flowering. 

.# 

o 

o 

i4 

48- TtamHOcala- 
mns. 







Falconeri, Mwnro ... 

spatliiflorns, Mwiro,.. 

... 


20^ 

.rr 

»•« 

Madhari Pass, 
Dagli. 

49. Bambusa. 

Falconer!, Munro ... 

50* Lolium- 

2 

r... 

J 

30' 


• r« 

Hkhimath 

^temnlentunij L. 

r.. 

rr. 

2'—3' 

... 

... 

Sirmoria 

51. Triticum. 







’^'vnlgare, Vill 


... 

2' 


» *• 

Hti, &c. 

Tar villosum 



2—2^ 


... 

Milam, &c. ... 
Milam, Plain of 
; Tibet. 

longiaristatum 

... 

... 

1|'—2' 

— 

rr. 

caniniim, L. 

59. Agropyrum. 

».» 


S' 


. 

Almora 

gemiGostatum, Nees^ 

1,5 

... 

2'—3' 



Almora,Milamy 
Karnali ri¬ 
ver. 

sp.- 

4 

... 

ir 

»•* 


Almora 2 

sp.— 

7 

... 

H' 

... 

... 

Gotliing 

53. Eljmus. 







^sibiricus, L. 

1 


2' 



Plains of Tibet, 

sp.- 

2 

... 

2'—2^' 

... 

rr. 

Milam, Pinda- 
. ri, Topidhun- 

dasjstachytis, Trin,,.. 

.3 

... 

3' 

... 

... 

ga. 

Laptel 

54. Hordema. 







pratensCy L, 

3 





SMb Milam ... 

^‘mlgarey A. 

3,2 

... 

W 

,r. 

... 

Plains, Niti, 
Milam, Ky-I 
, unlang. 

55. Kaesitbea* 






l®vig, Rih. 

. ... 

... 

2' 

... 

• tt4 

? 

i 
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Plants —(continued). 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Bim-d’- 

lafa. 

Tibet. 

' 

Bemai‘k&. 

& 

cS 

Dry. 

Forest 

J 

7-_8,5O0 

R. 

... 

... 

^Bxtmbusa No. 1 in Herb. S. & W". 

Open woods ... 

4,000 

E. 

... 

... 

. 

Corn fields ... 

4,000 

E. 

••• 

... 


ColtiYated 

1—11,600 

E. 

D. 



Do. 

11,500 


D. 



Open 

12,5—10,000 

R. 


T. 

-A^ropynm Nos 2 & 3 in Herb. 






S. & W. 

Do. 

6,500 

E. 

... 

... 

=AQropyrum No. c in Herb. S. & W. 

Do. 

5—15,000 

E. 

D. 

T. 


Do. 

5,500 

E. 




Do, 

12,000 

... 

D. 

... 


Do. 

16,000 



T, 


Do. 

12—15,000 


D. 

... 


Do. 

14,500 

*«4 

... 

T. 


Do. 

14,500 



T. 


CultiTated ... 

1—14,000 

E. 

D. 

T. 


Open 

1—4,000 

B. 

D. 

... 

^Hauanhrla in Herb. B, & W, 
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HIMiiLAYAN DISTEICTS 


List of Kumaon 











0 

bO 

eH 



bij 


l^Tame, 

5 

§ J ^ 

.2 0 :^ 

1 

% 

H-f 

0 

0 

q=J 

0 

0 

fe: 

0 

cfl 



eg 

0 1 - 

7 ; 02 CD 

■4* 

S 

bo 

* 0 ) 

Pi 

s 

'0 

CD 

a 

'a 

§ 


w 

M 

ffi 

0 

H 


56. Eottboeilia. 







esaltata, X. 


MC 

10 ' 


... 

Hawalbagli ... 

57 . lEanisuris. 

grannlaris, Swartz. ... 


••• 


»•§ 


Alraora 

58. Perotis. 







latifalia, Ait. ■» 

... 

It* 

1'—2' 

... 

..1 

Below Almora, 

59- Erioclirysis. 
Narenga, Nees ... 

... 

»*9 

6' 



Sarju valley ... 

60- SaccharTom. 







Sara, Roth. 

• *« 

I** 

3'—4' 

... 


? 

officinarum, L. 

... 

... 

5'—8' 

... 

... 

The plains, Al¬ 







mora. 

61. Imperata- 







Koenigii, Beam. ' ... 

1,2 

... 

3'—6' 

... 

... 

Bhabar, Almo- 
ra, Shaidevi, 
Sarju Talley. 

63- Pogomtherum. 






polystacliyum, 

... 


1' 



Sarju rirer 







near Almora. 

63- Eriautliiis. 







Telntinns, Mmro ... 

»•» 


3' 

... 


Almora near 

rttSpiliiB, Griseh, ... 

2 


3'—4' 

4«l 


Jalati, 

Naini Tal, Ga- 

Jacquemontii, Munro. 

» 3 


3'-~4' 

••• 


gar pass. 
Above Kota, 







Eamgangari- 

^rufus, iVefis 

4 

... 

2' 

»•« 


ver. 

Below Jalat ... 

ep. - 

5 

... 

S'" 

»»• 

... 

llmora, above 

64. Eulalia. 






Jalat. 

nepalensis, Trin. 

1 

... 

2' 

... 


Naini Tal .«« 


OF THE NORTH-WESTEEN PROVINCES. 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Jat 

t 

‘3 

nd“ 

la. 

Tibet. 

Remarks. 

Open 

l--4,500 

1 

i 

E. 


... 


Do. 

1 

1—4,600 

B. 

... 

... 


Do. 

4,500 

K. 

... 

... 


Do. 

1—3,500 

E. 

... 

••• 

szSaceharum No. 1 in Herb. S. & W. 

? 

? 

E. 


• •• 

- Erianihus No. 1 in Herb. S. & W. 

Cultivated 

1—6,000 

R. 


i 


Open 

1—7,200 

R. 

... 

... 


Do. 

1—4,000 

E. 


1 *** 


Do. 

6—6,000 

E. 



= PoUinia No. 1 in Herb. S. & W. 

Woods »«. 

7,500 

E. 




Open *, 

2,5—5,600 

E. 

... 

• •• 


Do. 

6,000 

E. 

••• 



Do. 

6—7,000 

E. 




Woods 

7,500 

E. 


••• 
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HIMA'LATAIT DISTEICTS 

List of Kumaon 



U 1 

^ s 

1 







■ d 

s 

§ 

s 

So 

.s 


Name. 

a 

-a ^ 

c3 O 
c3 

p 

So 

*o 

% 

O 

rjq 

S 

V 

lU 

o 

«w 

o 




oS 

‘oj 

"o 

a> 

a 

ct 


K 

m 

w 

Q 

B 


65. PoUinia. 







Lehmanni, Nees 

2 

... 

2 '^—3' 

»•« 


Aim ora, near 

66 * Anthistiria 






Jalat. 

anathera, Nees 

1 


of_3^ 

... 


Aim ora, below 

ciliata, L.f, 






Jalat. 

3 

... 

3' 

... 

... 

Above Jalat ... 

67* Audroscepia. 

gigantea, Brogn. 



16' 



Kota, Almora, 

68 * Apluda. 







aristata, L, 

1 

... 

2 '—3' 



Almora 

var,- 

2 

... 

S'—3' 

... 

... 

Do. 

69. Batrarotlieriim- 







lanceolatum, Nees ... 
submuticum, Nees ... 

1 

I . 

... 

1 ' 

... 

... 

Ai r ora 

plumbeum 

... 

1 ' 

• • t 

... 

Do. 

molle, Nees 

3 

... 

1 ' 


... 

Below Almora, 

70. Hologaminm. 







nervosum, Nees ... 

... 

... 

3'—4' 


... 

Below Almora, 

71* G3nnnaiidropo- 






gon. 







annulatmn 

triste 

... 

... 

2'—3' 



Kalidbungi ... 

... 

... 

4 ' 

• •• 

... 

Above Jalat ... 

72. Anathermn. 







muricatnm, Bemv. ... 

• « « 

... 

6'—7’ 



Bbabar ... 

73. Sorghum. 







muticum, Nees 
halepense, Pers. 

1 

2 


4 ' 

•... 

; 

Bagesar 

Bbabar 

Tulgare, Vers, 

3 

... 


... 

... 

Almora 

74. Heteropogon. 







eontortus, Nees 
melanocarpon ... 

1 

2 

... 

2' 

4 ' 

... 

... 

Almora 

Do. 


OF THE HORTH-WESTERN PROVINCES. 


Plants —(continued). 


1 — 2,000 




4—5,500 


Remarks. 


... ^Anihesiiria No 2 in Herb. S. & W. 


1—5,500 

5,600 


4,500 E. ... 

4,500 R. ... 

4,000 R. ... 

4,500 R. ... 


=Lepeocercis in Herb. S. & W. 

— Andropoyon No. 1 . in Herb. S. & 

W. 


Do. 

Do. 

Cultivated 


3,000 

1—3,000 

5,000 


R. 

R.. 


1—6,000 E. ... ... 

5,000 R. 
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HIMlLATAN DISTEICTg 


List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- , 
terbottoiii). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

75- Andropogon* 







pachnodes, Trin. 

3 

... 

6 ' 


... 

Adhbadri, &c, 

’*‘lwarancusa, Roxb. 

7 

... 



... 

Bhabar and 

low valleys. 

76- Cymbopogon. 







distans 

... 


3^—4' 

... 


Naini Tal ... 

Gidarba, Ham» 

... 

««• 

3'-4' 

... 

... 

Kalimath, Nai- 
ni Tal. 

laniger ... 

... 


4'—5' 

««• 


Kalapathar 

77. Chrysopogon. 







montanus, Trin, 

7 


3' 


... 

Almora? ... 

sernilatus, Trvi. 

1 


2—S 



Almora 

coeruleus Nees 

2 


2' 



Do. 

Grylhis, Trin, 

8, 4, 5, 

»•« 

3'-4' 


... 

China, Binsar, 
Baton. 

villoBus, I^ees 

6 


11/ 


... 

Below Jalat ... 

78‘ Garnotia. 







polygonoides, Wight, 


... 

• •1 

«*t 


Near Jalat ... 

79. Iscbaeiniim. 







speciosnm, Nees 



3' 


• ft! 

Almora 

var.—- 


... 

; 2'—2^' 

... 

... 

Naini Tal 

80 Spodiopogon. 







angustifolius, Nees 


... 

2' 

... 


NainiTal? ... 


I find the following note by Mr. C. B. Clarke at the end of his MS. list 
unequal. I have turned over the bundles marked Ind Or or Cosinopoli 
liare been worked by Gen. Munro, some are x^assing through his hands, some not 
large residuary bundles marked spp. ’’ and in these sometimes the Strachey 
inany other cases where the Strach. and Winterb. plant is found in a particular 
since the ticket was put on, and it may haTO been hastily sorted into the bundle 
very partially renamed.— Triticum seems not to have been touched since the list 
Even where the genera have been thoroughly worked and written up, it would 
part of Bambtisa, sp. 2., into part into Thamnocalamus, but it would 

were not cat by Strachey from the same plant. 

Kew, llth November, 1879. 

. The names which are not included in Mr. Clarke’s list are marked with an astc^ 
mentioned, he did not come across in the Kew lierbarium. 
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Plants —{continued). 


*o 

o 

■§ 

o 

Uya. 



o 

!=3 

^3 

§ 

V 

Elevation in f( 
the sea. 

2 

*S 

Dry. 

Tibet. 

Remarks. 

Open 

2-4,500 

H. 




Do. 

i-^.ooo 

R. 

... 

... 


Do 

4— 

R. 

... 

... 

isAnSroqoeon Ho. 2 in Herb. S. 

& W. 

Do. 

6—8,000 

R. 

... 

... 

= Andropogon Ho. 4 in Herb. S. 
& W. 

Do. ...s 

2,500 

E. 

... 


vt Andropogon "Nto. 5 in Herb . S 

, & w. 

Do. 

5,500 

R. 

... 

... 

vsAndfopogon Ho. 6 in Herb. S. 

& W. 

Do. 

5,.300 

R. 

>*. 


L'o- 

5,500 

R. 




Do. 

5—8,700 

R. 

... 

... 


Do. 

5,000 

R. 

... 

... 


Do. 

7000 

R 

... 

... 

=Hov. Genus near Fofgpogon in 
Herb. S. & W. 

Do. 

5—8,000 

R. 




Do. 

5,000 ? 

R. 

... 

... 


Do. 

6,000 

E. 

... 




of graases of the S. and W. Herbarium. “ The above reduction of the Grasses is 
tan, not any others (in general). The grasses are in various states ; some 
events not yet written up. To many of the genera are 
and Wintfcrbottom tickets remain. In tliis ca^e they cannot be reduced, but in 
bundle (with a name outside) there is no sign that the plant has been examined 
merely as being inter ajfines From these various causes the grasses are only 
was made. Why I found all the Eragrosiis and very little of the Poa I cannot guess 
take a long time to verify the species carefully; thus Gen. Munro has sorted 
nevertheless take me some time to assure myself that the two pieces of No. 2 

a B. CLARKE. 

risk. Amongst these are no doubt several, such as from the various causes above 

J. F. D. 


81 
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HIMA'LAYAK DISTRICT^ 

List of Kumaon 



a? d 







gp 

4 



ti 





V4 

.3 


Name^ 

a 

«! ^ 

3^0 

CJ -if 
t <A O 

o 

&0 

SH 

O 

1 

% 

CM 

O 

{is 

t§ 

CH 

o 

Q 

O 

cd 

SH 

O 

-w 


rt ^ 

+* W 

'i; cc <M 

+3 

'.3 

o:S 

rCl 

‘S 

"o 

O 

a 



a 

hH 

w 

O 



CTXX—YILICBS.* 

1. Gleichenia. 
linearis, C.-6. Clarke^ 

f *1 





Raraganga val- 

2* Woodsia- 






ley, &c. 

elongata, Hook. ... 

1 

... 

6"-.12" 


ft* 

Kalimnndi, 

lanosa, Bk. ^ Baker... 






Bagdwar. 

2 

... 

2" 


ft* 

Pindar i ... 

Bp,-- 

3 


3"-.4'' 

... 


i n d a r and 

3- Dicksonia- 






above Naiiiik. 

appendiculata, Wall. 

,,, 

... 

S'' 

*«• 

ft* 

Gori valley, 







Karim. 

4- Hymenophyl- 







lam- 







exscrtnm, Wall. 

1 


4'^ 



Madhari Pass, 

polyanthus, Swartz .... 

2 


2'—3' 

1 

... 

Dwali, Namik, 

5. Davallia. 




! 



polypodioides, Don ... 

1 


2' 

••• 


E a m g a n g a 

chinensis, Sicartz. ... 






river. 

2 


1'—2' 


«tt 

Bagesar 

mcmbrannlosa, Wall. 

3 


9" 


Aft 

Mohargari 

pulchxa, Von 

4 

• •• 

ir 

r«« 


Ramganga 

immersa, Wall. 






river, Binsar. 

6 

••• 

6"-9" 


*ti 

Biiisar 

6. Cystopteris. 

fragilis, Bernh. 






Topidhunga, 

7- Adiantam. 






Sangcha, 

Capillus-Veneris, L. .. 

1 


I'' 

»«« 

... 

Jagthana 

Tennstum, Don 
pedatnm, L. 

2 

• «« 




Naini Tal, &c., 

3 

... 

1' 


... 

Dwilli, Sing- 
jari . 

Bagesar, Pliar- 

candatuni, L. 

. 4 


l'-~2' 

... 


Tar. rhizophoiTim.. 

6 

... 


*•* 

•e« 

ka. 

Jagthana, Bin- 

liranlatiim, Burm. .. 

5 

... 

1 '—14' 

^ tat 


sar- 

Sa’r j u r i v ei. 




_ 



Bhim-TaL 


* These have heen arranged as far as possible in accordance with Mr. C. B. darkens 
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Plants —(contimied). 


o 

*o 

•i 

+a 

O 

Hima¬ 

laya. 

Remarks. 

CP 

H . 

o 

tt 

P 

s 

p 

6 

»4-l 

P 

P : 

.2 S 

t-B 

S 

‘ .s ^ 

c3 s- 

fl 

Open ... 

3—6,000 

E. 


Forest 

8,000 

B. ^ 


Open ... 

12,000 

Hi. ••• 


Bo. 

11—12,000 

B. ... 

... 

iShade 

5—7,000 

B. ... 

... 

Wet rocks 

8,000 

R. ... 


Trees and rocks, 

8—9,000 

R. ... 

... 

Banks •». 

2,500 

E. „. 

... 

Do. 

3,000 

! R- 


Do. 

6,500 

! R. ... 

... 

Trees 

4,5—7,500 

R. ... 

... 

Bocks 

j 

6—7,000 

R* ... 

... 

1 

1 

Do. 

14—15,000 

... D. 1 

T. 

Bocks near wa¬ 

S—5,000 

R- ... j 


ter. 




Forest 

6—8,000 

R. ... 


Do. 

! 9—10,000 

R. .« 

... 

Banks ... 

3—6,500 

R. ... j 

«•« 

Do. ... 

4—8,000 

R. ... 

... 

Do. t*. 

3—4,500 

R. ... 



recentlj published Keview of the Ferns of I^orthern India/' 

J. F. B* 
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List of luimaon 


Name, 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

o 

,3 

8 - Clieilauthes. 

farinosa, Kaulf. 

1 





Bagesar, Almo 

Bp.—— 

2 


1 ' 



ra, &c. 

Bharka 

Bp.— 

3 


1 " 

... 

... 

Mohargari ... 

9- Onycliium. 

japonicum, Kunze 

2 

«•% 

2 ^ 



Naini Tal &c.. 

var. multisecta »«• 

1 

... 

ij' 



Ho. 

10. Ciyptogram¬ 
ine. 







crispa, JS.5r. 

1 8c2 

••• 

3"—4" 


1 ■ • 

Champwa, Tola, 
lialam. 

11 Pellsea. 







calomelanos. Link. ... 

••• 

... 

6 " 


**• 

Below Almora. 

12. Pteris. 







pellucida, Presl. 

*»• 

... 


... 

... 

Bagesar 

var. Btenaphylla 

1 

... 

v—iy 


... 

cretica, L. 

2 

•«« 

2 ' 

... 

• •• 

NainiTal,K£thl, 

longifolia, ..J 

3 


3' 

... 


Sarju river ... 

qnadriaurita, HeU. ... 

4,6,6 


1 '—3' 

... 


Bagesar, Jalat, 

sp.- 



3'—4' 



B h a r k a, 
Barmdeo. 
Kathi, &c. ... 

Wallichianay Agardk., 

... 

... 

4'—6^ 

« » • * 

»» » 

Bagdw^r ... 

13. Woodwardia. 







radicans, Smiih 

... 

... 

6 '' 



Byura, &c. ... 

14. Asplenium- 







Nidus, L. «•. 

1 

... 

ir—2' 

#«• 


K^mganga 

ensiforme, Wall. 

2 


ir 



river. 

Kathi 

altemaus Wall. 

3 

... 

4"—6" 


»**• 

B^esar, Almo¬ 

Beptentriouale, L, 

4 


4" 



ra. 

Milam, Niti ... 

viride. Buds. 

5 

... 

3"—4" 


til 

Bindaii 

‘35ichomaiies, Z. 

6 


3'^—-4" 

... 


Milam •*. 



OF THK KOETH-'SPESTERN PROVINCES. 


645 


l^lants —(continued). 


Conditions of soil, &e. 

Eleration in feet above 
the sea. 

Hlmd' 
lay a. 

Tibet. ' 

Bemarks. 

•t 

a 

Dry. 

Books 

3-7,500 

E. 




Do. 

6,500 

E. 




Banks 

4,500 

E. 

... 

... 


Forest 

6—8,000 

B. 

... 



Do. 

6—8,000 

K. 


... 


On rocks 

10—12,000 

E. 


... 


Dry rocks ... 

4,000 

K. 

... 

... 

ssAllcsorus No. 1 in Herb. S. & W. 

Forest 

3,000 

E. 

... 

... 


Do. 

. 3—7,000 

R. 

... 

... 


Do. 

2—4,000 

1 

... 

... 


Open 

7-8,000 

R. 



Allosorus No. 2 in Herb. S. & W. 

Forest 

8,000 

E. 


... 

^Campieria in Herb. S. & W, 

Wet banks 

4—6,500 

R. 

... 



On trees ••• 

2,600 

R. 

... 

... 


Do. 

8,000 

R. 




Banks 

3—6,000 

R. 

... 

... 


Eocks 

11,—12,000 


D. 



Do. 

12,000 

R. 




Do. 

11,500 

... 

D. 

... 







HIMiiLAYAN DISTRICTS 

List of Kumaon 



u 1 

OJ 







p 




bo 





■♦a 


p 



g . 

1 

3 

? 

cu 


Name. 

erbarium 

(Strachey 

terbottom) 

o 

60 

o 

1 

"p. 

O 

43 

o 

q=j 

eg 

P-i 

0 

s 

o 

sp 

q-i 

o 

a> 

S 

43 

o 



M 

w 

3 

H 

o 

1-^ 

falcatiim, Sw. ... 





«$« 

Dwali, Haini 







TaL 

sp.- 

7 



... 


Jagesar 

laciniatum, Don ... 

8 

... 

10" 


... 

Jak, upper To¬ 
la. 

Dwali 

TarianB^ HK Grev. 

9 

... 


... 


sp.-- 

... 


2' 

... 


Naiui Tul 

Filix-foemina, Bernn.f 



l'~2' 


... 

Co. 

var. pectinata 

f • • 


sr 



? 

sp.- ... 

... 





Jagesar 

escxilenttira, Fresl. ... 

... 


3'--4' 



? 

sp.- ... 

... 

... 

3'->4' 



Gori valley ... 

japonicmn, 7h.unb. ... 

... 




* ■ ■ 

? 

sp.-- 

... 

... 

2' 

... 

• •1 

Kathi 

15- Aspidium. 

auriculatum, Sw. 







var. lenta 

... 



... 

• •• 

Blimganga ri- 

„ csespitosa 






ver. 

... 

... 

1' 


... 

Sariu river ... 

„ marginata 

• «« 



1 

iDwali 

sp.- 



1' 


'Fv«tbi 

ilicifolium, Don 
aculeatura, Sw. 

... 

... 

6"—9" 



Madbari Pass, 

var. rufo-barbata ... 

... 

... 

3^ 

• Wf 


Binsar 

sp.- 




*lt 

... 

Dwali, Kalam, 

Frescottianum, Wall, 
aculeatum, Si£>. 


... 


r«« 

... 

Tola. 

RaJam, Milam, 

var. setosa 

»»• 

(•« 

3''^4' 


•«« 

Kathi ... 

angulare, TFi/Zd. ? ... 



3' 



Naini Tal, Ka- 

Tar.? - 


... 

2'' 

... 

*•« 

rim. 

Kaphini ... 

sp.- 

• «« 


2' 


... 

? 

16. Nephrodium. 

parasiticum, C, B. 







Clarke? 




««• 

• if 

r 

var. multijuga 
sp.- 

tffi 

... 

2'—2^'^ 

... 

... ] 

Karim 

sp.- 


... 

2*' 


»•« 

«•« 

I 

? 
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Plants—(contijmei). 


o 

*o 


© 

■u 

<u 

Himd- 

laya. 



O 

OD 

rt 

© 

fl 

o 

O 


Elevation in fe 
the sea. 

Bainy. 

ft 

Tibet. 

Een}arks. 

Forest 

... 

7—8,500 

B. 



= Ct/rtomium in Herb. S. & W, 

Banks 


6,000 

E. 



(named phbeium?*^ and *^ruta^ 
- LV^ in original, probably=.^1. 

Bocks 

... 

5 - 6.O00 

E. 


... 

( varians. 

Do, 


8,500 

E. 




Forest 

.. 

7,000 i 

K. 


... 

= Aihyrlum No. 1 in Herb. S &. W. 

Do. 


7,000 

K. 

... 


=:Athyrium Nos. 2 & 4 in Herb. S. 




E, 



& W. 

cziAthijrium No. 5 in Herb. S. & W. 

Forest 


6,000 

E. 

... 

... 

z=i Athyrium No. 3 do. 

... 



E 

... 


ss Diplazium No. 1 do. 

Open 

... 

8,000 

R. 

... 

... 

= Diplazium No. 2 do. 

>«• 


.. 

R. 

u. 


ssDiilazium No. 3 do. 

Forest 

... 

7,800 

1 E. 

... 

... 

c= D iplaz i« m No. 4 do. 

Forest 


2,600 

E. 

... 

1 "* 

= Poh/stichum No. 1 in Herb. S. & 

Bocks 


4,500 

R. 



W. 

=s Do. No. 2 do. 

Forest 


9,000 

R. 



= Do. No. 3 do. 

Do. 

... 

7,000 

R. 



= Do. No. 4 do. 

Do. 

... 

9,000 

E. 

«•» 


= Do. No. 5 do. 

... 


... 

... 



= Do, No. 6 do. 

Do. 

... 

6,5—7,500 

R. 



= Do. No. 8 do. 

"W et rocks 

- 

8—12,000 

R. 

D. 

... 

= Do. No. 9 do. 

Open 

... 

11—12,000 

R. 

D. 

... 

== Do. No 10 do. 

Forest 

... 

7,700 

R. 

... 

... 

s=s Do. No, 7 do. Not 

Do. 


6—7,000 

R. 



in Clarke’s review of N. Indian 
Ferns. 

= Do. No. 11 in Herb. S. & 

Open 


10,000 

R. 



W. 

=» Nephrodium No. 1 in Herb. S. & 



? 

R. 

R. 

... 

... 

W. 

=sLasirea No. 2 in Herb. S. & W, 

Open 


6,500 

R. 



Do. No. 1 do. 



... 

R. 

••• 


Do. No. 3 do. 



... 

K. 

... 

... 

=s Do. No, 4 do. 
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HIM-^LATAN DISTRICTS 

List of Kumaon 



t 


















bo 



2 

zs 

+a 

1 

<u 

2 


Name. 

B^o 

.Bot^ 

O 

n-f 

tie 

«tH 

o 

ft 

O 

O 

O 

o 

’U 



S 


§ 

s 

o 

O 

CD 

3 



W 

!xl 

w 

o 

O 


3 

Filix-mas, Uich, 







var. patentiasima... 


... 

2'—3' 

... 

• • • 

Kalinnindi, Da- 

var,- 

Brunonianum, Hook., 






dntoli. 

••• 


2^—3' 

jir 

... 


Milam 

lialam 

Tar.- 

... 

... 

3^ 

... 

... 

Ralam, Sagfcia- 

cochleatum, Bon 


... 


... 

• •1 

deo. 

Sarju valley. 







D a r g a r a. 

crenatum, C.B. Clarke, 

Bp.- 

■ M 

... 

2'-^3' 

... 

... 

Thai. 

Sarju valley ... 

? 

Kalimundi 

? 

Eamganga 

sp.- 

sp.- 

polymorphum, Hk. ^ 
Baker. 

••1 


2'--3' 

H' 

2'—3' 

... 


cicutarium, Bk. and 






river. 

Baker. 

var. coadunata 


... 

S'' 



Sarju river ... 

17- Nepbrolepis. 

cordifolia, Ek, and 
Baker. 

••• 

... 

2''—2^' 



Near Bagesar .. 

18- Oleandra. 







Wallichii, Bred. 

••• 

«*• 

ir—2' 


••• 

Mohargari, 







Binsar. 

19* Polypodimn. 

erubescens. Wall. 

1 


3' 

tjit 

• • t li 

Ramganga ri¬ 

gp.- 

2 


1'—2' 



ver. 

p 

sp. - 

3 

... 

4"—6" 

*•« 

!!! ] 

Kalimundi 

- 

4 

... 

3' 

••t 


? 

argutum, WaU. 

... 

... 

1'—-O'" 

... 

1 

Binsar 

sp. - 

lachnoptis, Wall. 

... 

... 

1'—2" 

... 

] 

Fngesar 

STaini Tal, Mo¬ 

amcenum, Wall. 



1'—IiC 



hargari. 

prolifer QQij Bozb. ... 


... 


I 

Kathi 

lineatum, Colehr. 

• «i 

... 

2' —3' I 

... 

3 

3habar, &c. ... 



2' — S'" 1 


3 

3agesar, 3?har- 


--- 


I 



ka? 
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P lants —(continued). 


o 

'c 

IQ 

Q 

m 

.2 

s 

o 

1 

43 

o 

.2 

C3 4 
.2 ^ 

|l 

B 

la 

.2 

’S 

Imd- 

ya. 

if 

ft 

Tibet. 

Remarks. 

Forest 


8,000 

R. 

... 

... 

ssLasirea No. 5 in Herb. S. & W* 

Orven 


11,600 


D. 

... 

s= Do. No. 6 do. 

Do. 


12,000 

E. 

... 


= Do. No. 7 do- 

Do. 

... 

11—12,500 

R. 

... 


«= Do. No. 8 do. 

Open banks and 

4—8,000 

R. 



s= Do. Nos. 9 8c 12 do. 

forest. 







Forest 


3—4,000 

R. 

... 

*»• 

sa Do. No 10 do. 




R. 

... 

••• 

=3 Do. No. 11 do. 

Forest 


8,000 

E. 

... 

... 

... Do. No. 13 do. 



. . « 

... 


... 

=s Do. No. 14 do. 

Forest 


2,600 

R. 

... 


ssAspidium in Herb. S. & W, 

Forest 

»•* 

4J—4,500 

E. 

... 


ssSagenia in Herb. S. & W", 

Do. 


3,000 

E. 

.... 

... 


Trees & banks, 

6, 5—8,000 

E. 




Forest 

... 

2,5—6,000 

R. 






... 

R. 

... 

... 


Forest 


8,500 

R. 


... 

name P. pendulum in Herb. S. & W 

i*« 


... 

R. 



named P. angulosum Dab. in Herb. 







S. & W. 

Trees 


7,000 

R. 



==marginaria No, 1 in Herb. S. & 







W. 

Do. 


6,000 

R. 

... 


= Do. No. 2 do. 

Forest 


6—7,000 

R. 

... 

»•« 

=* Do. No. 3 do. 

Banks 

• »« 

7,500 

R. 



= Do. No. 4 do. 

Forest 

• *« 

1—2,000 

R. 

... 

• a* 

ss Goniopteris in Herb. S. & W. 

Trees 


3,5,-6.000 

R. 

I 

• •• 

= Nephrodium No. 2 in Herb. 







& W. 
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nmXLAYAls DISTEICTS 


List of Kumaon 


tnem'braiiacenra, Don, 

hastatum, Thunb. ... 

yar. oxylotia 
jiiglandifoliuiH, Don, 

eljenipeft, jETooA. 

sp.-- 

gp.-- 

Bp.'-- 

piopinqaum, ^oU. ... 
■\Vightianum, Pfa//.... 
lineare, Thunb. 

sp.—- ^ "• 

JStewartii, C. B 
Clarke. 

gp.—- 


flocculosum, Don 
adnascens, Sw. 

20. Grymnogram- 
ma. 

restita, Hook. 
jaarescens, Vresl. 


Totta, ScklechU 
sp.- 

21. Menisdum. 

sp.— 

22. Vittaria. 

elongata^ 


Herbarium jiumber 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

& 

d 

o 

o 

... 

... 

S'" 

... 

... 

Below Naini 
Xal. 


... 

V 



Binsar 

... 


2'—3' 

... 

... 

Sarjii river, Ja- 
ge>ar. 

... 

... 

I'-IV 

... 

... 

Binsar, Kali- 
mundi. 



6"—9" 

... 


Binsar 


... 

9^' 

... 


Ditto. 



6"—8" 

... 


Do.jlialimundiy 


... 

I'—lh'' 

... 

... 

Binsar Ramari, 


, 

9"—12'' 



dagtbana 



1'—ij' 



Naini Tal, &c., 



4" 

... 

... 

Fathar-kori,... 

... 

... 

y-v/ 

... 


Binsar 

... 

... 

6" 


... 

Bagcsar, Jak 
Fass 

... 

... 

1' 

... 

... 

Riiinari, Biige- 
sar. 


... 

1^'—2' 

... 

... 

Bagcsar 

... 

... 




? 



9" 



China 


... 

9"—12" 


... 

Suring 



9" 


... 

Mohargari 

... 

... 

3' 


... 

Raniganga ri¬ 
ver. 

. 

... 

1' 


... 

Jagesar 

. ... 

- 

6" 


... 

? 

. ... 

... 

ir 

... 

... 

Bagesar valley. 

.. ... 

... 


... 

... 

Kathi, Sarjn 
valley. 
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Plants —(continued). 


6 

'o 

o 

V 

a 

4.a 

Himd- 

laya. 



o 

<£ 

Pj 

“-*3 

S 

o 

Q 

Elevation in fe 
the sea. 

S 

M 

ft 

Tibet. 

Remarks. 

Trees 

4—6,500 

E. 

... 

... 

ss rht/maiod&) No. 1 in Herb. S. 

& W. 

Forest 

e—7,000 

E. 

.»• 


= „ No. 2 do. 

Do. 

4,5-7,000 

K. 

... 

... 

s=s „ No, 3 do. 

On trees 

7—0,000 

E. 

... 

... 

4 

U 

Do. 

7,500 

E. 

»*• 


S3 „ No. 5 do. 

Do. 

7,500 

E. 

... 

... 

stf „ No. 6 do. 

Do. 

7—«,000 

H. 

... 

... 

= „ No. 7 do. 

Do. 

4,5—7,000 

E. 



~ „ No. 8 do. 

Do. 

5,000 

K. 



=s „ No. 9 do. 

Do. 

6,5 8,000 

E. 



» „ No. 10 do. 

C'^en 

10,500 

E. 

... 

... 

S3 „ No. 11 do. 

On trees 

7,000 



... 

ssPhopdtis in Herb. S. & W. 

Do. 

3—6,000 

E. 

... 


es NiphoOoius No. 1 in Herb. S. & 

W. 

Do. 

3,5—6,o00 

E. 

... 

... 

= 5 , No. 2 do. 

Do. 

3,500 

E. 


... 

= „ No. 3 do. 


• « * 

E. 



=3 „ No. 4 do. 

On rocks 

7__8^aOO 

E. 



ssN^tliol ‘na in Herb, S. & W. 

Forest 

4,000 

B. 



=Loxogramme No 1 in Herb. S. & 
W. 

Do. 

4,000 

E. 


... 

= „ No. 2 do. 

Do. 

2,5—8,000 

K. 

... 


named G caudata in Herb. S. & W. 

On rocks 

... 

... 

... 

! 

^Graminitis No. 1 in Herb. S. & 

W. 


? 

E. 



4 

(M 

li 

Forest 

8,500 . 

R. 

... 

... 


Trees 

4,8—8,000 

K. 

... 

... 
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eima'latan districts 

Z/tst of Kumaon 


Name, 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

1 

Colour of flower. 

feJD 

.s 

o 

C§ 

tH 

O 

CD 

a 

H 

o 

o 

1-^ 

23. Osmunda. 







regalis, X. 

1 


r 

... 

... 

? 

(jlaytoniaiia> X. ••• 

Si 


2'—3' 

... 

••• 

Above Namik, 
Rogila. 

24. Lygodium- 







japonicum, Sw, 

1 & 2 

... 

4'-6' 

... 

... 

Bagesar, Bha- 
bar. 

25. Botrycbium. 







Tirgmiaiiumj Sw. 

1 

... 

2''-3" 



Almora 

Xitinaria, 

2 

... 

1'—ir 

... 

... 

Tola 

CSXSI.—MAKSILI- 
ACEjE. 

1. Azolla. 







pinnata, Ham. 


... 

... 

... 

... 

Satrali valley^ 
Almora. 

CSXXII-~-LYCOPO- 

BIACBiE. 

1. PsilotRin. 






triciuetrum, Sw. 

... 

... 

6" 

... 

... 

Gagas river ... 

2. Lycopodium- 







Hamiltonii, Spreng. ... 

1 


9"—12" 

»*■ 

... 

Sarju & Eam- 
ganga val¬ 
leys. 

setaceuiD, Bam. 



9"—12" 

... 

... 

Sarju valley, 
Jagthana. 

T ar. subul i f ol ia ... 

2 

... 


... 


Do. 

daratiim, X. 

3 

... 


1 

... 

Madhari Pass, 
Dwali. 

3. Selagiuella. 




1 


caulesceiis, Spring. ... 

4 


6" 



Near Bagesar... 

sp.-- 

5 

... 

2" 


*•• 

Deopryag 

ep.- 

6 


2" 



Rinde river ... 

radicata, Spring. 

! 7 

... 

6" 


•.. 

Bagesar 

integerrimaj6/)mi^.... 

8 

... 

6" 

... 

... 

Kaini Tal, Ta- 

semicordataj Wall. 

9 

... 1 

1 

9" 

... 

1 

puban. 

Naini Tal 

1 
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Plants —(continued). 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

r 

! Himd~ 
j la^a. 

Tibet. 

1 

Remarks. 

‘3 

Dry. 


9,000? 

R. 

j 



Open »• 

8—10,000 

It. 

1 

... 


On bnehes, scan- 

1—4,500 

R. 




dent. 






Open ... 

5—7,000 

R. 




Do. 

12,000 

R. 

D. 



On 'vrater ... 

1—5,600 

E. 

... 

1 


• tt 

On trees 

^6,000 

R. 

... 



Do. 

4—6,000 

R. 

... 



Do. 

4—5,000 

R. 




Woods & open... 

8—10,000. 

K. 

... 



Shady banks ... 

3,000 

R. 




Kiver banks ... 

2,500 

R. 

!!! 



On rocks 

7,000 

R. 




On banks 

3,000 

R. 

*..! 



Open rocks ... 

7—8,000 

R. 

... 

... 


Damp woods .,. 

4-7,000 

E. 

... 
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hima'layan disteiots 

List of Kumaofi 


CXXXIII-EQUI- 

SETACEiE. 

1 . EqEisetum- 

arvense, L. . 

palustre, L, . 


debile, Roxb. 
CXXXIV.—MUSCI. 


... 


l^indari, Kim- 
kim. 

Below Almora, 
Naini Tal. 
Bhabar, Xaiui 
Tal, Eaton. 


1. Braunia. 


2. Anoectangiiim. 

a 3 stivuni 
var. ?-- 

var. ?■- 

CUTvirostrum, H.^T. 

var.- f.. 

var.-- 

involutum, Hook. 

4 Eeissia. 

serratula, jg/y. ... 

5. EliaBdoweissia- 


fugax, Bry. 

6. Symblepliaxis 


Rur pass 


Devi-dhura 


Below Jalat ... 
? 


Above Namik, 


Champwa ... 


7* Bistichum. 

inclinatum, Bry. 

8- Desmatodou. 


IRaj-hoti 


Laureri, Bry. 
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Plants — (continiiecl). 


c5 

‘o 

a 

> 

o 

O 

1 Bimd- 

( lai/a. 



aa 

o 

m 

1 

*-u 

J 

Elevation in fe 
the sea. 

Rainy. 

b 

P 

Tibet. 

Remarke, 

Open, wet 

11—13,600 

R. 


T. 


Wet places ... 

4-7,000 

... 

R. 


••• 


Open wet 

1 --0,000 

R. 


... 


Open ground 

10,000 

E. 

... 

... 


Trees, &c,, in 
forest. 

? 

*?' 

7,000 

8,500 

8,500 

? 

6,000 

? 

ii. 

R. 

R. 

R, 

K. 

R. 

• • • 

... 


... 

9,000 

R. 

4 «« 

... 


... 

9,000 

R. 


... 



9,000 

... 

... 

... 


Open wet 
ground. 

16,000 

... 


T. 

^Did^modon indmaUmi Ilk. & % 

? 

? 

R. 

««4 1 

... 'i 

= Tortula hryotdeSf Ilk. 
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HIMA'LAYAN DISTRICTS 


List of Kumaon 


Name. 

QJ 

w 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

9. Tortilla- 

sp.— 

13 





Bwali 

fallax, 



... 

... 


... 

var.-- 

U 


... 

... 

... 

Do. 

unguiculata, Hk. ^ T. 

15 

... 


... 

... 

? 

10* Ticraniim. 







gp.— * ... 

16 


... 

... 

... 

Champwa 

11. DidyiHodoii* 







cylindricus, Bry. 

... 

... 

... 

••1 

• •• 

... 

var.- 

17 

,, 



t •• 

? 

Tortula Harv. ? 

18 


... 


... 

Dwjili 

12. Campylopus. 







sp,-- 

19 

... 

... 

... 

... 

Devi-dliura ... 

13. Fissidens- 







bryoides, Bedw. 

20 

... 


... 


Devi-dhura ... 

taxifolius, tiedw. ... 

... 


• •• 

... 



var.- ..t 

21 

... 




Do. 

nobilis, Griff. 

22 


... 

... 

... 

Pharka 

14. Atriclxiim. 







crkpum, WiU. 

23 

• •ft 

... 

... 


Bagdwar 

15. Pogonatnm- 







cirrhatum, Sir. 

24 

• *. 

... 

... 

... 

Sarju valley ... 

urnigerum, Bry, 


» •# 

... 

... 


var. crassum „ 

26 

1 

... 

... 

... 

Bagdwar, Sarju 

micrastomum, Book, 

26 

• •• 

... 


• «* 

valley* 

Dwali 

16. Eacalypta- 

sp.- ... 

27 

*«« 


• •• 


? 

17- Orthodon. 







serratuB, Schw. 

28 

•»• 

... 


• •• 

? 
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Plants —(continued). 


m 

*H 

O 

w 

1 

J 

D 

<0 

& 

■s 

+a 

a> 

<u 

«« 

.5 

o o 

ac 

c3 Q 

O -R 

s 

Him4~ 

Uya. 

Tibet. 

Eemalrki. 

i 

$1 

Q 

Bankg & tteeg, 

9j000 

E. 





8,500 

£ 

.!! 



? 

? 

E. 

... 

... 



9^000 

R. 


... 


• A« 

? 

R. 




? 



••• 

... 


Banks & trees. 

9,000 

E. 

... 

... 

= tenuirosiris^ Hk. and T. 

Banks 

YjOOO 

R. 

... 

... 


••c 

7)000 

B. 

9 

... 


!!! 

7,000 

E. 

• «* 

• •• 


•** 

6,500 

E. 1 


... 



8,000 

E. 

... 

... 

^Folytrichum, Hook. & X. 

*•« 

i 

3,500 

' R. 

... 

... 



3,5—9,000 

E. 


... 


- 

i 8,000 

I 

E. 

- 

... 


••• 

? 

E. 


«a » 



? 

E. 



a= OctobUphamm serratutn. 
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HTMALATAK BJSTMC'F.? 


List of Kitmaon 


Name. 

' %.h ' 
N 

s si 
.3-si 

^ g o 
.O '2 

'IC Sl> 
m v_/+3 

Habit of growth. 

Height of plant. 

Colour of flower. 

.s 

a> 

«§ 

o 

i 

H 

u 

o 

Ig. Bissodon. 

sp.- 

‘ 29 

«■« 



• •i 

Champ wa 

19. Ptychomi- 
trium. 







polyphyllnm, Brf. 

so 


*»♦ 


... 

Dwali ,4. 

20. Schistidinni. 







apocarpTim, Bry, t.. 


... 

• *« 

... 


••• •#* 

var.— 

31 


... 


... 

I>0. 

21* Racomitrium. 







sp.- 


t.. 

... 

IM 


Kathi 

22. Mielichlio- 
feria. 







sp.- 

33 

... 

... 

... 

• •• 

Pindari >•* 

23. Brachyme- 
nium. 







aiepalense, Hook, 

... 

... 

« •« 

... 


Dwali 

Tar.- 

34 


... 

... 

... 

24. Brynis. 







elongatnm, Hk. k T,y 

35 

... 

... 



Do. 

sp.- 

36 





? 

sp.- 

37 

... 

... 

... 

... 

Jagesar ... : 

sp.- 

38 

... 

... 

... 


Do. 

Diwalii ? Br^, 

39 

... 

*•4 

... 

1 

Bagdwar 

turbrnatiim i Br^. ... 

49 

«•* 

»•« 


... 

? 

latsfoUum ? Br^. 

41 

... 

• 4 . 

... 


? 

sp. - 

42 

... 


... 

»4f 

Barjikang 

Tersicolor, Bry, 






Pass. 

Tar.- ... 

43 

... 

... 

• •• 

• •• 

Saba ji»4 

gigaHteum, Hook, ... 

44 





Near KatM 

sp. - 

45 


... 

... 

... 

dagesar 
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Conditions of soil, &0. 

o 

o 

as 

<v 

a 

s 

=3 

C ;;.4 
ttS 

4-1 

c3 oi 
> -=S 

U - 

ffimd- 

^aya. 


Eemarks. 

.f 

3 

p 

Tibet. 

Banks & trees. 

3,000 

n. 


... 


: ... 

9,000 

n. 



= Tricho&tonitim polphijilum, Ilk. amd 






T. 



E. 





3,000 


• •• 


== GrimmicLf Hk. and T. 

- 

7,500 

E. 

... 

... 

=sT7'ichostomum, Hook.^nd T. 

Open ground, 

11,000 

E. 

... 

- 



9,000 

u. 

... 




S,500 

R. 




••• 

? 

B. 




Banks 

■ 7,500 

R. 




»•« 

7,500 

R. 





9,000 

R 




Open ground 

14,000 


... 

T. 


J3o. 

15,000 

’[* 


T. 


Oo. 

14,500 

£ 

... 



;Wet banks and 

9,000 

R. 




i rocks. 




... 


Banks & trees. 

‘8,000 

R. 





7,0‘J0 

R. 






6S0 


EIMJfLATAN DISTBICTS 


Liit of Kumaon 



li 











bJi 

P 




4 

0 

1 

1 ^ 

0 

0 



Hame. 

P +a 

u 

bC 

sM 

A 

0 

CFI 

t§ 

sH 




0 



0 

+» 



1 

3 

p 

B 

0 


a 

s 

S 

0 

0 


iS 

25- Mnimaa- 







xliyncophorum, Harv., 

Bp.-- 

gp. - 

46 

47 

48 

... 




Katbi ... 

? 

Katbi, Jalat^ 

26. Fimaria. 







liygTometrica, Bedw. 
Tar.— 

49 

... 

... 

»«• 

... 

Kapkot ... 

Tar..—— •“ 

50 

... 

... 

... 

... 

Jagesar ... 

27 . Ortliotriclium. 






i 

1 

»?•—' 

51 

... 

... 

... 

... 

Bwali 

28. Bartramea. 







pateBS, Schwt *•* 

Tar.—“ 

52 

... 

... 


f 

Champwa 

sp. — •* 

falcata. Booh. .« 

63 


... 



Do. 

64 

... 

... 



Kalimundi ... 

var.^-- 

55 

... 

... 

... 

... 

Gagar Pass ... 

29 . Leucodou. 







sp,—• 

56 

... 1 

... 

•«. 

... 

Dwali, near 

Jalat. 

30- Leptodon. 







sp.— - 

67 

... 

•M 

f" 


Jagesar ... 

31. Bterogoaiimi. 

ceespitosnm, Wih. *». 

68 


*»* 



Bagdwdr ... 

32 . Kecteia- 






1 

sp.— 

, 59 

... 

... 

... 

... 

Sarj a Talley ... 

sqnairosa, Booh. 

60 

... 

... 

... 


Jalat 

crispatula, Book. 

. 61 

... 

... 

... 


Above Jalat ... 

pcnnata, Bedw. .. 

62 

... 

*• 



? 

dendroides, Book. .. 


... 

... 


... 

.*« 

Tar. - 

63 

... 

... 


... 

Kltiii 

sp- - „ X " 

64 




... 

Do. .*■- 

acuminata? Book, .. 

65 

... 


•«« 

... 

? 

Wanda? Harv. », 

66 



... 


Bagesar valley, 

Griffithianaj Sehv, .. 

. 67 

•M 




Dwali ; 

dulacea, Barv. 

68 

... 

... 

... 

... 

Jigesar 
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Plants —(continued). 


Conditions of soil, &c. 

Elevation in feet above 

tlie sea. 

Himd- 

laya. 

Tibet. 

Eema'rks, 

.s 

*s 

P 


7,000 

R. 



' 

? 

? 

R. 

... 



... 

7,000 

K. 

... 

... 


*•1 






Banks 

3.500 

R. 

... 



... 

6,000 

R. 

... 

... 


Trees ... 

9,000 

R. 

... 

... 


Banks & trees, 

9,000 

R. 




... 

9,000 

R. 

... 




8,000 

R. 

... 

rtf 


Banks wet 

7,000 

R. 

i 


... 


Banks & trees, 

5—8,500 

R. 


... 

= Sclerodoniium secundum, Harv. 

... 

6,000 

E. 

... 

..c 



9,000 

R. 

... 

i 

! 


Banks 

3,500 

R. 




•Wl 

5,000 

R. 





7,500 

R. 





? 

B. 





6,800 

R. 





7,000 

R. 





? 

R. 




... 

3,500 

R. 




... 

8,500 

R. 

... 

... 

»= N. aurea, Griff. 


6,000 

R. 

•«« 







662 


hima'layan distkicts 


List of Kumaon 


Kame. 

Herbarium number 

(Strachey and W in¬ 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

3S. Cjlindrotlie- 







ciiim- 







ep.- 

69 

... 



»*• 

Bagesar valley, 

34 Anmodon? 







sp.— 

70 

... 

... 



Kathi 

sp.- 

71 

... 

... 

... 

... 

? 

35. Pilotrichum 







sp.- 

12 

... 

... 


••• 

? 

36. Isotheciuiii. 







sp.— 

73 




... 

? 

37. Pjlaisxa. 







polyanthos, Bry. 



... 

... 


ftft* 

var.-- 

74 

... 

... 

... 

... 

Jagesar 

38' Hypnxim. 







sp.- 

75 

... 

t«. 

»•/ 

... 

Sarju valley ... 

sp.- 

76 


... 



Do. 

confertum, Dicks, ... 







var. — ... 

77 





? 

plumosum ? Hook, ... 

78 

*«. 



»*• 

Kdthi 

Tar.- 

79 

... 




Madhari Pass, 

sp.- 

80 

... 

... 

»«« 

... 

I^,atln ... 

sp.- 

81 

.»• 

... 

»«f 

... 

Do. 

BalebroBum, Hedw, ... 

82 

... 


a«* 


Do. 

sp- 

83 

... 



... 

Sarju valley 







& Kathi. 

sp.- 

84 

... 

... 


... 

S5-mkhet 

fiuTiatile, Sm, 


... 




.«« 

var.- 

85 

... 

... 



Saba 

Wallichii, Hook. 

86 

... 


• *« 

... 

Pharka 

sp.--- 

87 1 

... 


••• 


Sarju valley *•. 

sp.-- 

88 1 

... 1 

... 

*•1 

... 

Dwali 


89 

... 

... 


«.* 

Sarju valley ... 

inacrocarpum, Scn w , 


«■ 

... 


... 


var?-- 

90 i 

... 

t.. 


**. 

Namik & Jalat, 

proliferam, L. 

91 

... 




Kathi, lilaini 







Tal. 

recomitum, Hedw. .«j 

92 

... j 

••• 

f4« 

... 

iKathi 

1 1 
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Plan is —(con ti nn ed), 



Remarks, 


= Neckera myura^ Hook. 


Banks & trees, 
? 


: Neckera mbior ? Hedw". 


Banks & trees, 


In water 

Wet banks 
1 ) 0 . 

Banks 

Banks & trees, 


? 

7,000 

8,000 

7,000 

7,000 

7,000 

3,5—7,000 


[—Leskea polyanthos, Hook, and T, 


-Leskea sp ? 

=Leskea acuminata ? Hedvr. 


7—9,000 

6,500 


= H. Strongylum, Tajlor. 


6,500 
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HIMj^LATAN districts 

List of Kumaon 


Kame. 

Herbarium number 
(Strachey and Win¬ 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

o 

o 

«M 

o 

i 


commiitatum, Hedw.^, 







Tar. ?- 

93 

... 

... 

... 

»•« 

Raj-hot i 

Palnstre, L 






Bagdwar 

Tar, subsphserocar- 

94 

... 

• •• 

... 

... 

pnm. 







sp.- 

95 

... 

■ •ft 



Sarju Talley 

gp.- 

96 


... 

... 

... 

? 

filicin-um, L. 

97 

... 




GILgar Pass ... 

39- LeptoKyme- 
nium. 







microphylltim, Schw,^ 

98 


... 

.*• 


Kathi 

tenue, iSchw, 

99 

... 


... 

... 

? 

40. Dicranodon- 
tium. 







long!rostrum, Br^, 

100 


... 

ft»l 


? 

41. Hookeria. 







sp,— 

101 

... 

- 


... 1 

Dwali 

42- Hypoptery- 

gitim. 







sp.- 

102 


... 


1 

Pharka 

HEPATIC,^, 

1. Uiccia. 







sp.- ... 

1 

• *« 



... 

S5-mkhet ... 

sp.- 

2 

1 ... 

•k. 


... 

Do. 

sp.- 

2. ILarcliaiitia. 

3 

... 

««. 

t*. 

1 ... 

Do. 

sp.- 

1 

... 

... 

- 

... 

? 

sp.- 

2 

• • • 

... 

... 

... 

? 

sp.- 

3 



... 


Near Jalat 

sp.- 

4 



... 


Do. 

sp.- 

5 


«•« 



Sarju river ... 

sp-- 

1 6 





? 

sp.- 

7 

*** 

... 



Sarju river ... 

sp.- 

8 


... 


••• 

Mason 

sp.- 

9 

••• 

*•* 


... 

Sarju river ... 
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Plants —(continued). 


Conditions of Roil, &c. 

Elevation in feet above 
the sea. 

Hiind- 
lay a. 

Tibet. 

Remarks. 

Rainy. 

& 

R 

Open wet 

15,000 

B. 

... 

... 


gronnd. 







9,000 

K 

•a. 

... 


Banks 

4,000 

R. 





? 

B. 

... 



Wet banks ... 

7,000 

B 


... 


Banks & trees, 

7,000 

B. 




.«« 

? 

B 

... 

... 

= Nevkera tenuis, Hook. 

... 

? 

B. 

... 

... 

= Didymodon, Scliw, 

... 

8,500 

R. 


... 

. 

... 

6,500 

B. 



= Hi/pttum laricinum, Hook. Tar ? 

In water ..-i 

6,000 

B. 




Bo. 

6,000 

R. 




Bo. 

6,000 

R- 


... 


? 

0 

R. 




? 

? 

It. , 




Damp eartli ... 

5,000 

K. 1 




Bo. 

5 000 

B. 




1)0. 

3,000 

R. 




? 

? 

K. 




Bo. 1 

3,.50O 

R. 




Do. 

5,000 

R, 




Bo. 

3,500 

R. 

... 




84 
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HIMALAYAN DISTRICTS 

List of Kumaon 


Name. 

Herbarium aumber 
(Strachcy and Wia- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

3. Juagermaunia. 







Bp.-- 

1 





Champwa 

sp.-- 

2 



•*. 

fl 

Nam'k 

sp.- 

3 





DwAli 

sp.- 

4 

... 




Do. 

sp.-- 

5 





Do. 

sp.-- 

6 

... 




Do* 

CHARACEJ®. 

1. Char a. 







Terticillata 

... 

... 

... 

... 

... 

SariyaTal, &c., 

2. Nitella. 







sp.- 

... 

... 

... 

... 

... 

Naini Tal 

LICHENES. 

1. Collema. 







satuminum, Ach, ... 
nigrescens, Ach. 

1 

2 

... 


... 


Madhari Pass, 
China 

Do. 

tremelloides, Ack. ... 

3 

... 

... 


M. 

2. Umhilicaria. 







depressa, Schrad. ... 


... 

... 

... 

... 

Pindari 

3- Lecidea. 







glacialis ? fn'ft?, 
gcograpbica, Ach. ... 

1 

2 

... 




Shelong ... 

armeniaca, Ach 

3 




4 Iff 

Malchak Pass, 

gabuietorum, Fries. 

!! 




Shelong 

Y&Ti coaiops ... i 

4 i 




AM 

Do. '** 






4. Biatora» 







himalayana, Bah, ... 

... 

... 




Gori river •«« 

5. Cladonia- 







pyxidata, Fries, 

Terraicularls, Ach. ... 

1 


... 

... 


Pindari 

var. taarica 

2 


... 

... 



perfoliata 

3 



... 

... I 

... 1 

Bompras 
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Plants —(continued}. 


On trees 


o 

o 

ej 

Oi 

Bimd- 

laya. 


Elevation in fe 
the sea. 

s 

'S 

M 


Tibet. 

... 20,000 

R. 

! 


it, 8,000 

R. 

1... 

... 

8,500 

i K- 

1 ••• 


8,500 

. R. 



8 500 

i R. 


c 

. 8,500 

j R. 

j 

i 

... 

5—6,000 

R. 

! 

... 

... 

6,500 

E. 

j 

... 

I 

1 

• 8.200 j 

R. 



8,700 

R. 


... 

8,700 

R. 

... 

... 

12,000 

R. 

... 

... 

. 23,000 


D. 


26,000 


D, 

... 

13,000 


D. 

... 

... 


.... 


13,000 


D. 

... 

4,700 

R. 

... 

... 

22,000 

R. 

... 


16,000 

•*» 

D. 

•*« 

1 i 

... 

... 



Remarks, 



HIMALAYAN DISTRICrS 

List of Kumaon 



§ b 











&a 


J^anie. 

ins 

fi 

s A 

ill 

A 

0 

ta 

+a 

§ 

0 

q=! 

«w 

.2 

'h 

CD 

5§ 



■jU rt 0 

0 

+3 

0 

S-l 

a 

>s 


+3 

a 

w 

+a 

3 

c3 

w 

§ 

'o 

a 

0 

g 

0 

2 

u 

0 

B. Stereocanlon. 







tomentosiim, Frus. .. 

1 

.. 




Gori river ... 

cotalliniini, Schr, 
yamnlosuai, Ach. 

2 


... 


... 

Findari 

var. strictum. 

a 





S a g t i a-D e 0 







Pass, Madha- 

7. Urceolaria. 






ri Pass. 

calcarea 

... 

#*r 

... 

... 

« V# 

Shelong ... 

8. Parmelia- 







melanaspis, Wahl. ... 
pulveruleuta, Ach. .. 

1 


... 


... 

Shelong 

var.-‘— 

2 



tf • 


Gori river .. 

clegans, Ach. 

3 

... 

... 



Shelong 

oreina, Ach, 

4 


... 

*•« 

... 

Do. 

vitellina ? Ach. 

5 



... 

> .«• 

Do. 

calcarea ? Fries. 

6 

... 

... 

... 

... 

Do. 

jscmposa ? Ach. 

7 

... 

... 

... 

•«* 

Do. 

chrysolcQca, Ach, .. 

S 

... 

... 

... 


Do. 

Basicola, Ach. t.. 

9 

... 

... 

... 

... 

Do. 

ticesia, Ach, ••• 

10 

... 

... 

1 .» 

... 

Do. 

Btellaris, Ath. 

li 

... 

... 

... 

... 

Do. 

speciosa, Ach. 

12 

... 



... I 

Gori river, Chi¬ 

laevigata, Ach. 






na. 

13 

... 

... 

... 

,,, 

China 

perlata, Ach. '• 

15 

... 


... 


Karim Pass 

var. saccatilolja »*- 

14 

»*« 

... 

... 


China 

perforata, Ach. 

16 

... 

... 

... 

... 

Do. 

tiliacea, Ach. 

17 


»«• 

... 


Do. 

Bcortea, Ach. 

18 

... 

h«. 

... 

... 

Mtkihari Pass, 

capeiata, Ach. •• 

19 

... 



... 

Chma 

leacomela, Ach. 

20 

... 

... 

*•« 

... 

Do. 

cirrhata, Fries. 

21 

... 


... 


Do. 

9 . Sticta. 







pnlmonacea, Ach. ... 

... 

1 *. 

... 


... 


var- hypomcla •». 

1 

... 

... 

«•« 


China”* 

retigera, Ach. 

2 


»•« 


... 

Dugli 

licrbacea, Del. .. 

. 3 

... 

... 


... 

Karim and Ka- 

10. Pettidea. 






thi Passes, 
China. 

liorizoiitalis, Ach, „ 

1 

... 




Above Dw^li... 

canina, Ach. 

2 

... 

... 

«.« 

... 

Chinar Dwali, 
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himXlayan distei cts 


List of Kiimaon 


Name* 

Herbarium number 
(Strachey and VV in¬ 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

-- 

11. Solorina- 







saccata, Ack. 


... 

.M 

... 


Kathi Pass ... 

12. Cetraria. 







Stracheyi, Bab. 

1 

• •• 




Near Kathi ' ... 

ambigua, Bab. 

2 


»«• 

... 


Bompras 

13- Ramaliua- 







farinacea ? Ach. 


... 

... 

... 

... 

Pindari 

14 Evernia. 







Stracheyi, Bab. 

... 



• •f 

• ti 

Pindari, Bom- 

15. Usnea. 






pras. 

himalayana, Bah. 

1 

... 




Binsar ... 

lougissiraa, Ach. 

2 

•*. 


««* 

... < 

China 

ceratina, Ach, 

3 


• i • 

••• 


Do. 

sp.?- 

... 

... 



... 

Do. 

sp.?- 


... 

••• 

... 

... 1 

[-lot valleys ... 


Note.—T he 'w^hole of this chapter has been edited and prepayed by Mr. F- 
ni&hed by General B. Stiachey, My "work has been confined to seeing that the 
proofs.—E, T. A. 
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PZa?its—(concluded). 


6 

ci3 

'o 

o 

o 

■3 

o 

Htmd- 

laija. 

Remarks. 

+» 

o 

.o 

H 

O 

m 

.2 

o 

O 

Elevation in fe 
tiie sea. 

1 & 


8,000 

R, ... 


t«« 

7,200 

R. ... 


Stones 

16,000 

... D. 

... 

Do. 

11,500 

R. ... 

... 

Do. 

11, 6—16,000 

E. D. 

... 

Trees 

7,000 

R. ... 


i.i 

8,700 

R. ... 

... 

••• 

8,700 

It. ... 


... 

j 8,700 

R. ... 


On oberonia ... 

' 2,000 

R. ... 

... 


Duthie, Superintendent of tlie Botanical Gardens, Saharanpnr, from the list far- 
correctioHB made in the first proofs hj Mr. Duthie irere carried out in the second 









CHAPTER IX. 

Economic Botany. 


CONTENTS. 

Arrangement of the subject. Food of the people. Analysis of the food- 
grains, Watson’s formula. Cultivated food-grains. Cereals. Pulses. Ama¬ 
ranths. Polygonaceas. Cultivated vegetables. Gourds. Vegetables. Condi¬ 
ments and spices. Greens. Fruits, cultivated and wild. Uncultivated products 
used as food. Drugs. Narcotics and spirits. Oil-seeds. Dyes and tans. Gums 
and Gum-resins. Fibres. Woods. 

The economic botany of tlie Himalayan districts of these provin- 
Arrangement of the actual and potential, opens out such a 

subject. wide field for investigation that it would be 

impossible to do more than review the information that we possess. 
The materials are to be found scattered over numerous memoirs, 
articles, reports, and notes, and are as practically inaccessible to the 
general public as if they had never been collected. The form of 
this chapter will, therefore, be more that of a suggestive classified 
list than of a treatise, which would, in the first place, he more than 
could be usefully prepared by one person ; and, in the second 
place, will come more fitly into tlie general review of the economic 
products that is about to be undertaken by the Department of Agri¬ 
culture in these provinces.^ For the more orderly aiTangement of 
onr subject, we shall divide the useful products of the vegetable 
kingdom into the following classes:— 

Z —Vegetable substances ii,sed as food by men and animals, 

a. Cultivated food-grains. d. Greens. 

&. Cultivated vegetables. e. Fruits, cultivated and wild, 

G. Spices and condiments. f. Uncultivated products used as food, 

dl .— Vegetable substances used in pharmacy, 

a. Drugs. \ K Narcotics and spirits, 

i Progress bas been made in this direction by the publication of my Notes 
on the Economic Products of the North-AVestem Provinces.” Part I, on ' Gums 
and gum-resins Part 11., on ‘ Economic Mineralogy Part III’, issued by 
the Department of Agriculture, contains, * Tans and Dyes Part IV.j ‘ Cultivat¬ 
ed food-grains’; PartV., 'Gourds: vegetables : condiments and uncultivated 
products used as food.’ The remainder are under preparation and will comprise 
‘ Drugs,’ ® Fibres,’ ‘Woods, and ‘ Narcotics.’ 
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III .— Vegetable mhstancee med in manufactures. 

Oil-seeds. i e. Gums and gum-resms. 

Tans and dyes. 1 d. Fibres* 

s. Woods. 

IV,—Special subjects, 

m. Forest Mstory. i e, Ehea experiments. 

h. Tea cultivation, I d. Sericulture. 

€, Miscellaneous. 

I.—Vegetable sijbstahoes used as food by men ahd animals. 
The population of the Himalayan districts is essentially Hindu, 

Food of the people consequently the vegetable kingdom 

affords most of the substances used as food 
by the people. Few of the hill-men, even amongst those who have 
had much communication with the plains, have any prejudice in 
regard to eating animal food. The majority partake of the flesh of 
kids, short-tailed sheep, and young male buffaloes at festivals and 
marriages, and whenever sacrifices are offered to the consort of 
Siva, With but few exceptions all eat the flesh of deer, pheasants, 
and partridges, but not of jungle fowl; whilst in Grarhwal, all, includ¬ 
ing Brahmans, eat the flesh of the wild pig. The servile classes 
(Dorns, &C,) eat meat of all kinds whenever they can get it, even of 
animals killed by wild beasts or which have died from disease, and 
in their habits differ little from the Chamars of the plains. Uncul¬ 
tivated products are used as food chiefly by the inhabitants of the 
jungly tract lying along the foot of the hills and along the banks 
of the Kali, and, in times of scarcity, by the people of the upper 
Pattis, At all times, however, the young leaves of nettles, of 
several species of ferns, sorrel, and the like, are used as a spinach 
by all classes. An examination of the list of cultivated products 
use das food will show that the greater portionbelong to the great 
natural orders Grammem or grasses, LeguminoscB or pulses, and 
CumfUtacecB or gourds. The two former afford life-supporting 
substances abounding in albuminous matters and those capable of 
repairing tissues accompanied with starch, gum, and sugar in 
such proportion as to support respiration and promote animal 
heat. They also provide the inorganic substances necessary to keep 
the circulation in a healthy state and to renew the solid frame-work 
of our bodies. Of these two orders the Graminece or grasses is the 
more important, containing as it does wheat, barley, rice, millets, 
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maize, and sngarcane, -which enter so largely into the food-resonrces 
not only of this country but of every country in the universe. To 
the LeguminoBCB belong peas, beans, lentils, and gram. The gourds 
and cultivated vegetables are eaten more as a relish or to eke out 
a scanty supply of food-grain than as a sole food resource, and 
then only at certain seasons when their abundance and cheapness 
render them a favourite. The same niay be said of fruits, culti¬ 
vated and wild, and of the wild plants collected for food. 

There are three forms of nitrogenous substances common to both 
Analysis of the food- animal and vegetable organizations distin- 
guished by the names albumen, fibrine, and 
caseine; and it has been found that, when introduced into a living 
organism, each of these is capable of being converted into the othcr.^ 
The principal ingredients of the blood of animals is found to be fibrine 
and albumen, and these substances contain, besides the carbon, hydrc>- 
gen, and oxygen found in farinaceous products, such as the cereals, 
nitrogen, sulphur, and phosphorus, which abound in the pulses. 
These elements are also found in all parts of the animal organism 
except water and fat. It follows, therefore, that nutritious food must 
possess both albuminous and nitrogenous ingredients. The former 
are composed of carbon, hydrogen, and oxygen; the hydrogen and 
oxygen being in proportion to form water, thus leaving the carbon 
wholly unoxidised; or if we suppose the oxygen ta he divided 
between the carbon and hydrogen, a surplus of carbon and hydrogen 
that is unoxidised remains. We are now speaking of what takes 
place after the food has been taken into the body and there submit¬ 
ted to assimilation. From the moment an animal is born until it 
dies oxygen is taken into its body through the skin and lungs, and 
given out again by the same channels in the form of compounds of 
carbon and hydrogen, or, in other words, as the vapour of water and 
carbonic acid. The latter is derived from the food eaten; for, when 
an animal is unable to take food, so long as it lives, it continues to 
inspire oxygen and give out compounds of carbon and hydrogen, 
which it obtains from the waste of the tissuesof its own body. In fact 
death ensues from the action of the inspired oxygen, on account of its 
powerful affinity for carbon and hydrogen. When the animal has 
no longer superfluous carbon and hydrogen capable of combining 
Based on the researches of Professor Mayer, 
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witli oxygen^ it seizes on the carbon and hydrogen of the animars 
own body; andj in the first instance^ on the fat^ which is almost all 
carbon and hydrogen, in order to satisfy the oxygen absorbed in the 
circulation, which afterwards goes off as carbonic acid in water. 
From the above it will be seen that food containing a surplus of 
carbon and hydrogen is necessary to an animal in order to support- 
respiration without destroying its structure. But, besides defending 
the animal tissues and other parts from the action of oxygen, food 
maintains animal heat; for, whenever oxygen combines with a com¬ 
bustible, heat is developed ; and that this does not depend on outward 
influences is shown by the fact that the heat of the body is the same 
in the tropics and in cold countries. 

There are thus two great uses to which food is adapted by its 
composition—the nitrogenous to renew the blood and the non-nitro- 
genous to support respiration and maintain animal heat. But 
besides these there are other ingredients in food, the salts, such as 
iron, phosphate of lime, chloride of sodium with other salts of sodi¬ 
um, potash and magnesia, which occur also in the blood and bones, 
nails and hair. The following analyses of the principal cultivated 
food-grains are intended to show separately the quantity of these 
three principal ingredients present in each class of grain, and in 
doing so its comparative value as a food resource, A study of the 
tables will corroborate in most cases the empirical verdict on the 
value of each grain formed by tbe natives of these provinces, and 
give a scientific basis to their estimates, which would otherwise 
appear to be based on arbitrary data arising from their habits of life. 
The first series refer to the cereals, the second to the pulses, and the 
third to other vegetable products^ We shall first, however, give 
Liebig’s analysis of the three forms of nitrogenous substances found 
in animal and vegetable organisms for comparative purposes, and 
then Professor Mayer’s ultimate analysis of the various food-grains. 


Analj/sis of 






Albumen. 

Caseine. 

Fibrine. 

SuIpliTir .*« 




1-SO 

0*9 

1*0 

Carbon 


• •• 

••• 

53*50 

43*6 

53*2 

Nitrogen 

»«• 

... 

>.« 

15*50 

15*8 

17*2 

Hydrogen ... 


... 

•«* 

7*16 

7*1 

6*9 

Oxygen 

• tt 

... 

... 

22*54 

22*6 

21*7 


. 



100*00 

100-00 

lOO’OO 
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Results of analysis A. 

These are arranged in percentages so as to show the composition 
of the different substances existing in each vegetable product 
examined with their separate uses as life-sustaining compounds. 


Names of products 



Nitro¬ 

genous 

ingredi¬ 

ents. 

Non- 

nitro- 

genous 

ingredi¬ 

ents- 

Inorga* 
nic in¬ 
gredi¬ 
ents. 

Cereals. 

Triiicum vulgare^ wheat, gehuriy B. 



14-45 

83-15 

2-40. 

Ditto, H. 



1&'15 

79-77 

0*70 

Bordeum hexastichon^ barley, jaoy H. 

•M 

... 

14-72 

84*80 

2-84 

Oryza sativa, rice, dhdn, M. 


... 

9-08 

89-08 

0-47 

Ditto, H. 

#•« 

... 

7*40 

91-60 

0-36 

Zta Mays^ maize, mahaiy H. ... 

••• 


14^66 

84-52 

1-92 

Bye, B. ... ... 

... 

... 

10-70 

87-00 

2*30 

Do., H. 



1D92 

85-65 

1*33 

Feniciliaria spicaia, millet, bdjroj M. 


... 

ia-92 

83-27 

0*73 

Eleusina CorocanOy mandua, M. 

• •• 


18-12 

80*25 

1-03 

A vena sativaj osits, jai, B. 


... 

13-93 

82-07 

4-00 

Ditto, £[. 

• •• 


15-24 

86*05 

3-26 

Sorghum vulgare,jodrj M. 


M. 

15-53 

83-67 

1*26 

Pulses. 






Ervum Lens, lentils, masur, H. 



30*46 

65-06 

2-66 

Pisum sativumy peas, matiar, B. 



26-52 

70-38 

3*1(> 

Ditto, H. 



28'02 

67-31 

3-18 

Phaseolus vulgaris^hem, sem, H. 



28-64 

66-70 : 

4-38 

Other vegetable probhctSv 

Solarium tuberosum, potato, dlu^ B. 


9-50 

86-50 

4-00 

Ditto, H. ^ 

••• 


9-96 

86-36 

3-61 

Brassica Rapa, turnip, shalgam, B. 

•M 


10-70 

81-70 

7*60 

Ditto, H. 


«•» 

12-62 

81-33 

7-02 

Beta vulgaris, beet, ckaukandar, B. 

#•« 

tt# 

10-70 

83-00 

5-30 

Ditto, H, 


m9 

15-50 

73-18 

6 43 

Baueus Carofay carrot, gdjar, H. 

••• 

•»« 

10-66 

84-59 

5-77 

Brassica Napus, colza, H. ,,, 

... 


9-24 

: 90-32 

4-01 


ill 1115 J&CUIlOIUie 

Mag., November, 1845, p. S65. 
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Results of analysis 3* 

Here the arrangement is in percentages so as to show the 
ultimate composition of each product examined^ without reference 
to the different compounds existing in them or their uses as life- 
sustaining compounds;— 
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The results of the preceding tables are supported by a further 
examination of the pulses grown in these provinces. The following 
table gives the average result of an analysis of several samples of 
each product taken from ^ Panjab Products/ 1., 243 :— 


Names of products. 

Nitrogenous 

ingredients. 

Carbonaceous 
or starchy 
ingredients. 

Fatty or oily 
matter. 


In 100 parts : varies in specimens from 
different parts of India. 

Cicer arietinunif gram, ckanna 

18-05 21-23 

60-11 63-62 

4*11 4‘95 

Ervum Lens, lentils, masur ... 

21-57 26-18 

59-34 69-96 

1-00 1*92 

Lathyrun saiivus, kisdri (Calcutta speci- 

31‘o0 ... 

54-26 ... 

0-95 ... 

men). 




Pisum peas, maiiar ... 

Ph'iseolus (Calcutta spe¬ 

21-80 25-20 

58-38 62-19 

1*10 1*12 

23-50 ... 

60-78 ... 

0-64 ... 

cimen). 




Phaseolus Mungo, mung ... ... 

23-54 24*70 

50*38 60*36 

1*11 1-48 

P, var. radiatus, urd (Bombay speci¬ 

22-48 ... 

62-15 ... 

1*46 ... 

men). 




Vigna Caijang, lohiya (Bombay speci¬ 

24-00 ... 

69-02 ... 

1-41 ... 

men). 




Doliehos hiflorua, gahat i«. 

23-03 23*47 

61*02 61-85 

0-76 0-87 

„ Ldhlab, shimi *.« 

22*45 24*55 

60-52 60-81 

0*81 2*16 

Cajanus indicus, arhar ... 

19-83 20*38 

61-90 64-32 

1*32 1-86 

Glycine Snja, bhat ••• 

37-74 41-54 

29-54 31-08 

12-31 18-90 

Cyamopsis psoralioides, gawdr (Puna spe¬ 
cimen). 

29-80 ... , 

i 

53-59 ... 

1 

1*40 ... 

1 


From an inspection of the preceding tables it will be seen that 
the pulses abound in nitrogenous elements so efficient in repairing 
the tissues, and next to them the cereals. A comparison with the 
analysis of the constituents of the blood will show that the composi¬ 
tion of both is almost identical, and will also explain why experience 
has taught the natives of these provinces to mix together in their 
food, in certain proportions, cereals and pulses, the one supplying 
what the other is wanting in. Thus the flour of gram and peas is 
mixed with that of the cereals and especially with millet flour. 
Pulse bread is very seldom eaten alone, and then only locally and for 
some special reason. 

The millets and the coarser pulses form the staple food of the 
hill population. Amongst the former the mandiia, jangliora, Jconi^ 
cMna^ and mdna^ and amongst the latter the galiat^ hhat, and rains. 
The mandwa is either made into bread or into a porridge called hdri^ 
and the china and honi are also made into bread or boiled whole and 
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eaten as rice. When travelling, the lower classes live chiefly on 
satii^ the meal of parched barley, which only requires the addition of 
a little w^ater to prepare it for eating. The following remarks of 
Traill still hold good :— 

Rice forms the favourite food of all those who can afford to pur¬ 
chase it. Wheat is only in partial consumption, chiefly on occasions 
of entertainments at marriages, &c., when the peculiar scruples of 
Hindus prevent the use of rice. Vegetables of all kinds, both cul¬ 
tured and 'wild, are objects of universal consumption ; among the 
latter description, not already noticed, may be mentioned the nettle, 
fern, tulip, rnaM, &€,, of which the shoots, root, and bean, respec¬ 
tively, are eaten: the list of herbs, roots, and leaves, considered ed- 
ble by the natives, is endless; indeed, from their indiscrimination 
in this respect, fatal cases of poisoning sometimes occur. During the 
periodical residence of the agricultural classes in the Bhabar their 
principal food is the “ guii/a,^^ or sweet potato, boiled and eaten with 
buttermilk. Animal food is in much request among ail classes ; 
with the exception of those animals the use of which as food is 
prohibited by their religion, and excepting also reptiles of all descrip¬ 
tions and carrion birds or beasts, every sort of animal is converted 
to food in some part or other of the hills: by the southern Garh- 
walis rats and mice are considered as dainties. The favourite flesh 
is that of the goat, or of the sheep, where Bred: against the sheep 
of the plains an universal prejudice exists, its long tail rendering 
it, in the eye of the highlander, a species of dog. Ho scruple as 
to the mode of decease exists, and animals dying a natural death 
from disease, or other cause, are eaten by the Hindus as well as by 
the Dorns.” 

Stewart also in his interesting report on the food of the people 
of the Bijnor district, which lies at the foot of the Garhwal hills, 
notices many points which have an interesting bearing on the 
lessons learned by experience as to the dietetical value and effect 
of each food-grain. He writes :— 

The prices of the various staple crops would appear to have 
a greater effect on the relative quantities of those consumed at 
different periods of the year than opinions connected with their 
wholesomeness, &c. Still, the latter consideration Has its weight in 
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AfAvminiTig tlio clioic6 of c6rt£iiii kinds of food. 3,^1 cort^in sgesoIis* 
Thus, in the cold weather, much more bdjra, which is considered 
“ heating,” is consumed, with a large proportion of salt and spices, 
t han at any other time i and in that season generally, one meal a 
day, at least, consists of pulse mth rice in the form of khijri. Ba~ 
ghar, or rice made into meal with its inner husk, is also a favourite 
kind of food in the cold weather. In the hot season, again, rice is 
the cereal most used, and this accords with the fact that its com¬ 
parative consumption is found gradually to increase towards Cal¬ 
cutta, and to decrease towards Afghixnistan, so that in the Upper 
Panjab it constitutes a very small proportion of the food of the 
people, and wheat and maize are very much used. In the rainy 
season more wheat appears to be eaten than at any other time of 
the year, very often in the form of gochni bread, with about one 
part in four of pulse-meal. The labourer, if not in straits, always 
has two meals a day, the fullest being the morning one, at 6 to 
8 A.M., before he begins, or during an interval of, his work ; 
the evening one, after the day’s labour is finished : but, of course, the 
change of the seasons, the weather, and the nature and place of his 
work, cause considerable variation in this respect. 

“ The staple of food of the labouring classes in this as in most 
other countries consists of one or other of the cereals, here generally 
combined with a considerable amount of pulse. From very many 
enquiries the average consumption of adult labourers, male and 
female, appears to be about ten or twelve chhattdks (20 to 24 oz.) a 
day of meal, or rice, with about two chhattdks (4 oz.) of pulse. The 
average weight of the adult males admitted into Bijnor jail in six 
months was—Hindus, one maund and ten seers (lOOlfe.), and Musal- 
m^ns, one maund and eight seers (96Ib.); and since this may be 
assumed as a tolerably close approximation to the average weight 
of the adult male inhabitants of the district, the above quantity of 
food seems liberal when compared with the amount which has been 
found to support healthy persons in Europe, where the average 
weight of individuals is probably considerably higher than here. 
Less invariable (than pulse) but still very frequent concomitant? cf 
the bread or rice consumed are greens and tarkdri of gourds and 
other vegetables, and, in the season, one or two kinds of fruits, 
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©specially the mango. These not only have their uses in supplying 
fresh Tegetahle juices to the economy, but also add to and vary the 
sapid elements of the food, and thus, besides satisfying the natural 
craTing for flavour, they also aid in stimulating the process of diges^ 
tion, although, both theoretically and practically, an excessive amount 
of such food taken habitually is deleterious. A more constant error 
of the labourer is that of making his cakes too thick and under¬ 
cooking them. The reasons for this practice are, that it saves 
trouble, time, and fire, and produces the feeling of satiety with 
a smaller quantity. It is barely necessary to observe that the 
practice is calculated to injure digestion seriously (and in native 
regiments I have very often found that it materially inter¬ 
fered with convalescence from certain diseases of the alimentary 
canal). Hill men eat greedily all kinds of fruits, both cultivated 
and wild, and very rarely allow either to ripen thoroughly. The 
number of wild fruits and berries is very large, and the supply lasts 
from April to October, forming a welcome, though not perhaps 
always a healthy addition to their food. 

The average quantity of animal fibrine consumed by the labourer, 
must be very small indeed, as meat is but rarely eaten by him, and 
then generally only in quantity sufficient to constitute a relish to 
his ordinary vegetable diet. The place of the oleaginous element 
wffiich is, among meat-eating nations, mostly derived from flesh, is 
here filled by the very large amount of animal and vegetable oils 
consumed in various ways, especially as adjuncts in cooking vege¬ 
tables, and in the protei-form sweetmeats. The amount of 
spices taken is also large, and is probably, to some extent, necessitated 
by the rarity of the stimulus of meat, and by the considerable pro¬ 
portion generally borne by crude vegetables to the other articles of 
food. Sugar likewise is used in larger quantity than in temperate 
climates, but I should think not more than, if so much as, is used 
in* other countries where the sugarcane is cultivated.’’ 


Watson’s foiTHula, 


Dr- Forbes Watson has published a most useful table, show¬ 
ing the properties of nitrogenous substances 
which can be combined to the best advantage 
with carbonaceous ones; that is, of pulses to be combined mth cereals 
arrowroot, sago, millets, and the like. By a simple formula we can 
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find out tlie quantity of a pulse that should be added to a carbona¬ 
ceous substancej provided only we know from previoiiKS analysis the 
amount of carbonaceous and nitrogenous matter in each^ from which 
we can deduce the proportions of carbonaceous to nitrogenous in 
each, representing nitrogenous as unity. 

Then, to find the quantity of one substance to be added to the 
other, we have this formula :— 

Let the proportion of nitrogenous to carbonaceous in the given 
substance be m: 1. Let the proportion of niti'ogenous to carbona¬ 
ceous in the substance required to be added be n : 1. 

Then the standard proportion or best possible combination 
(^vhich is 6 carb.: 1 nit:)=p : 1. Let the number of parts in the 

given substance be a, and the number required to be added be 
then— 

\ --/ 

Or simplified, = / la. This will be clear from 

I ( 0^ +1) J 

an example. Let it be required to know what proportion of a pulse, 
say gram, should be added to a hundred parts of arrowroot to give 
the best combination. By analysis we know that the proportion of 
carbonaceous to nitrogenous in arrowroot is 165*5 : 1, and in gram 
is 3*8 : 1: then in the formula m will be represented by 165*5 ; n 
by 3*8; p by (the standard known) 6, and a by 100: so 

^^==1^ (6-3*8) (165*5 + 1) J 100— ^ 366-96 J 100 —2*09 X 

100=^209*0 = the number of parts required ; that is, that 209 parts 
of gram to 100 parts of arrowroot makes the best combination. 
This formula is of great value in settling jail and hospital dietaries. 


A--CULTIVATED FOOD-GRAINS. 

The cultivated crops are divided into those of the rahi or sown 

^ ^ , . in the autumn and reaped in the spring and 

Cultivated food-grams.^ r jr 

those of the kliarif or chaumds^ sown in the 

summer and reaped in autumn, exactly as in the plains, for the 

^ A botanical description of each of these plants will be found in my ‘ Note-® 
on the Economic Products of the North-Western Provinces,’ Part lY., Allahabad, 
1881 . 
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inflnence of the periodical rains is felt in all the hills on this side of 
tile snowy range, la the hillSj the staple crops are the same as they 
were sixty years ago, wheat and barley in the spring, and rice and 
mandua in the antnmn ; in tho tract along the foot of the hills 
rice and amm are the principal rain-crops, and wheat, barley, and 
mustard the chief spring crops. Dividing the cultivated food-grains 
amongst the gre^ natural orders, we have as follows :— 

Okamixe-® oe Grasses. 

TriticttM rnignre, Linn., wheat— gelmn,, 

HordcMM hexafdlchoyij Linn., bailey—y<3fsr. 

„ Hm-alaijeme, Linn., celestial barley— na-Jm. 

Oryza sathw, Linn., rice— dhdn, 

Zea Linn., maize— 'bh&tta, junala^ immyarL 

Paspahim $crobtcnlatum^ Linn.— kodo^ kodra. 

Paiimim miUacenm, Linn.— china, gafidra. 

OpJhmemis frumenfacem. Link.— viandira^ Jkangora., 

Setaria italica. Ktli.— kauni, koni, kukm, 

Penieillaria sjrkata^ Lam.— hdjra. 

Pleusine Comcana, Goertn.— mandua. 

Arena sntira. Linn., oats— 

Sorghum vulgare, 'Pei'S,—jodr,junaU. 

Saccliarum qfficiriarwm., Linn., sugarcane— ikh, rikku^ ganria, 

LEGUMIN0S.ai OB PULSES. 

deer arietimm. Linn., gram— cliana. choJa. 

Pri'um Zen.9, Linn., lentils— inasur. 

Vicia Faha, Linn., bean— hdltla. 

" Latliyriis mth'iis., Linn., kisari, cliapta. 

Pmmi mtivum^ Linn., pea— kalon, kulai. 

Phaseolm acomtifoUm, Jacq.— moth, 
j, Mungo. Linn,— mung., chhitni. 

P. Mungo var. mdmtus, Linn.— manh. chhimij ndtidar. 

„ torosm^ Boxb.— guramh. 

Phaseolm t'ulgaris., Linn., bean— nhimi, nem. 

„ multifiorus., Willd., scarlet runner, 
j, eoccmeus, Lam., ditto variety. 

Vigna Catiang, Endl.— lobiya, I'iansh, 

PoUehos hijlorus, Linn.— gahat. 

„ ZaMah, Linn.— sJdmi. 

Cajanus indicu^, Spreng.— arJiar, rahavj tur. 
glycine 8qja. Sieb.— hJiat, 

CijumopsispMi'alioides, D. C.— gamdr, 

ChE!JOPODIAGEAS. 

Chempodium alhiiMf Linn.— hethua. 
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Amarantace^ or Amaranths, 
Amaratithusfrumentaceous^ Buch.— cJiim. 
j, caudatm, Moq .—lieddrl clmu, 

„ Blitum, Linn.— oliamli. 

POLYGONACEiE. 

Fagoinjrtm esculentum, Moencli-, buckwheat— ogal, pMl, 
tataricuni^ Goertn., biick\vheat-^;/^djf;< 2 ?v 

Cereals.^ 

Triticumvulgarey Linn.—Wheat, andHordeum hexastichoH^. 
Linn.—Barley. There are four recognized varieties of wheat 
(1) geMm safed or white wheat; (2), dcmd-Mmni or ddim^ a whit© 
awnless variety grown in large quantities in the Kosi valley near 
Somesar; (3), daulat-khdni and (4) Idl-geMn, tcmga or jusher, the 
bearded varieties. Wheat is called generically kanah or geMuy 
and hy the Bhotiyas 7utphcd, The flooi' is laiowii as dta or 
haunih 

There are also several varieties of Barley known generically as- 
jau ; a short-awned variety is called vena.. When barley is sown 
and reaped together with wheat, the mixed grain is called gojai 
and with gram or peas or lentils, it is known as hijra. In both 
these cases the grains are grown together and cooked and eaten 
as one. Mixed wheat and gram is called goclmi below the hills. 

Wheat and barley usually follow rice in the same fields. These 
are prepared in Asauj (September-October} by ploughing and clean¬ 
ing, and, ■when practicable, they are irrigated by turning into them 
a stream from some river. The irrigated fields are sown in October- 
November and the uplands in November-December. The seed is 
sown in farrows {siga}, which are again covered in by the plough, 
■whilst the clods are broken by the dalaya and again smoothed by a 
heavy flat wooden log {mayo) drawn by oxen and kept steady by a 
man standing on it. Barley ripens in March-April and wheat a 
month later, and yield about tenfold the seed sown. Both are 
cut in the middle of the stalk with a sickle and tied in sheaves 
{dntha) and stacked near the homestead to dry. When dry, the 
sheaves are unbound and threshed out by a flat wooden board with 
a short handle knowm as In some of the north-eastern 

^ A botanical descriptio:! of each species and fall notes on localities, uses,, 
&c., will be found in mj 'Notes on the Econoniic Products of the North-Western 
Provinces,’ Part IV. 
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Pattis of Kninann a primitive form of flail is nsed in ilie shape of 
a long pliant stick. The chaff is used as fodder ; cow-dung 
ashes (kkari^a) are mixed with the grain when stored, to pre¬ 
vent the attacks of insects. The variety II, ^^{eeras, mentioned 
by Thomson (p. 102) as that ^ curious, awnless, monstrous barley/ 
is peculiar to the highlands of Tibet, where it is extensively culti¬ 
vated. It ripens in x4ugust in the Pruang valley. At the same 
time that wheat is sown, and often on the borders of the same fields, 
masiir {Ercum Lens) and gram {Cieei^ arietinum) are cultivated in 
quantities. 

Hordeum Mmalayeuse — Ua-jati, the chdma of the 

Bhotiyas of Darma. 

This species is only grown in villages bordering on the snowy 
range and at high elevations, 7-12,000 feet. The seed is sown in 
first-class unirrigated land in October and ripens in May. The 
average yield per acre is about fifteen loads, worth one rupee a load, 
and raised at a cost of about eight rupees an acre. The produce is 
consumed locally by the Bhotiyas, being esteemed much too poor a 
food for the lowland folk. 

Oryza sativa, Linn.—Rice. This widely-distributed grain is, 
as may be supposed, the principal rain-crop 
in the lowlands, and is also largely cultivated 
in the hills up to 6,500 feet, where some of the most valuable varie¬ 
ties are raised in the deep, hot valleys. It is an annual, belonging 
to the natural order Grajnim% having numerous culms, erect, joint¬ 
ed, round and smooth, the leaves sheathing and long, scabrous out¬ 
side and the panicles terminal. The local names of the varieties are 
almost endless; the principal recognized in the Kumaon Division are 
the following :— 


DJidn. 

dhemwa. 

satJiiya. 

dltdni,. 

maltani. 

hatasima. 

Bdnmidti, 

duda. 

dhaiiiya. 

Ibadatiya. 

Jogydna, 

miaharat. 

Ha mrdj. 

slshali. 

Mifipdsa, 

Tialfuniya, 

7’aiuim, 

rdJbhatL 

Gajlo. 

anjan. 

iavJiya. 

motfija. 

aliart. 

Tupama, 

Tina, 

amdrasi. 

Jdrnmli. 

adarat. 

ra^ya. 

baldutra. 

Janwl. 

$dl. 

nauliya. 

mamma. 

parayai. 

ma%dhurL 

JBaliHR*a. 

Mtyuri. 

rakasurva. 

andi. 

chuTtliulL 

sdlam. 

Tmillya. 

gajaliya. 

muthamuth. 

gemma, 

chimbkuri. 

pdliya. 


In the hills, the agricultural year commences about the middle 
of February, when the land has to be prepared for the rice-crop, 
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'vvL.icli is Tistially sown where mandua has been raised in the pre¬ 
vious season. The manure from the cattle-sheds is spread over the 
ground which is then ploughed and freed from stones. The terrace 
walls are repaired and the roots of the mandua from the last crop 
are collected and burned. In Baisakh (March-April) or Jeth^ 
(April-May), the land is ploughed again and the seed is sown in the 
furrows^ which are closed by a flat log of wmod drawn along them. 
When the young plants have risen to some three or four inches in 
height^ a large rake or harrow is drawn over the ground to remove 
the weeds and thin the plants. Where water is abundant, the better 
sorts of rice are sown in a highly-manured and irrigated nursery 
{bilinord) or seed bed. This is first flooded with water and then 
ploughed until the soil becomes a semi-liquid mass. Manure is then 
added and the seed is sown on the top and covered over with leaves, 
especially those of the c/nV, which are said to decoznpose easily in 
water and form an excellent top-dressing manure. The young plants 
are transferred (ropa) from the nurseries by the women and children 
in June-July to the open field. The manure used is commonly the 
sweepings of the cattle-pens, which are collected in regular heaps on 
a place set apart for it in the field, usually that in wdiich the cattle 
have been regularly penned [hhattd)^ to economise the colle:;tion of 
their droppings. Leaves also are collected and allowed to rot in 
heaps on the field, and twigs and branches of trees are burned 
and the ashes made use of. The latter are usually taken 
from the village forests and cost nothing but the labour in 
gathering and stacking them. When the field is a small 
one, the earth is loosened and the weeds removed by a small iron 
sickle {kutala). In July-August the weeds are again removed, 
whilst the land is kept inundated with water, and by the end of 
August the poorer highland varieties are ready, and by the end 
of September or beginning of October the finer sorts grown on the 
lowlands. Eice is cut from the root and stored on the field in stacks 
ijianyiira) with the ears inwards. There it is left for four or five 
days to dry, and after that the grain is trodden out by cattle 
on a threshing-floor paved with slates {khala) or simply by men 
on mats (moshta). The stalks {puwdl) are made up in bundles 
(jydla) and stored round a pole or in the fork of a tree and afford 
food for cattle and bedding for the poor. The grain is taken home, 
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aiidj after being dried on the roof of the honse^ is stored for nse 
in boxes {hlmhdr) or in baskets plastered with mud or eow-dung, 
called kc^mngas or ddlas. Unliusked rice is known as dhdn in 
Kumaun ; and before husking it is again dried in the sijn 
and then pounded in a wooden or stone mortar called an 
ukkaL The pestle (gnusal) in nse is tipped wdth iron^ and the grain 
is pounded three different times before the clean rice or ehdnwal is 
produced. The chaff {cMla) is used as fodder for cattle, and the 
husk ipUhi) of the third pounding, by the poor. Winnowdng is 
performed by a shoTel-shaped basket (siipa) which is held at such an 
angle to the wind as allows the chaff to off, or the grain is placed 
on the ground and the basket is used as a fan. One ndli or about 
four pounds of rice-seed produces in irrigated land 35 ndlis of 
unliusked or one-half that amount of husked rice, and rice-seed in 
upland unirrigated land about half as much. Dry upland rice ripens 
from early September ; common irrigated rice from early October 
and the better irrigated sorts from the middle of October. In 
Dehra Diin there are three principal varieties,^ the chaitru, lialtyu^ 
and hydri or transplanted. The first, which is also known as chambti 
or ayijana^ is sowm in unirrigated land in March-April {Chait) and 
is cut in Aiigust-September. Haltyu is sown a month later in 
similar land and is cut in September; it is also knoira as anjani 
and naha> The kydri furnishes rice of the best quality ; the seeds 
are sown in nurseries in April-May, and the young plants are 
transferred in the following two months to wellirrigated fields, 
where they are carefully weeded. The principal varieties are the 
mmjawdin and basmati, and these grow best in warm valleys and 
along the great rivers where there is much moisture, CMnwal 
cooked in water is called hMt^ but the broken grains {kanika) when 
cooked are called jaida. Khijii is a mixture of rice with urd or 
hdjra boiled together in water; and kldr is rice boiled in milk. 
The commoner varieties are often made into bread, and in that case 
the grain is only husked once and the inner husk is left on to be 
ground into flour, called haghar in Garhwal. 

Zea Mays? Linn.—Indian-corn, maize ;— BMitta^ rmikui (Ku¬ 
maun) ; inungan^ junala (Garhwal). The maize plant is grown in 

* Memoir, 22. 
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small quantities in the hills for the heads which are usually roasted 
whole, and the seed is then eaten from the cob {chtielii). The seed 
is sometimes ground into flour and made into bread either alone or 
with the flour of moth, 

Paspalum scrobiculatum, Linn.; P. horaj Willd.— Kodo^ 
kodra, kodmm. 

An annual belonging to the natural order Graminece and sub¬ 
order PanieecBj cultivated in the sub-Himdlayan districts. Dr. 
J. L. Stewart writes^ of the Bijnor district: Kodra is said to 

produce cholera and vomiting, and I find that some authors mention 
a similar phenomenon as occasionally occurring in all three presi¬ 
dencies. The natives generally hold that with the ordinary kodra^ 
and undistinguishable from it, grows a kind that they call majna or 
majni which produces the above effects, but it has been suggested 
with greater probability that these depend on the use of the new 
grain under certain conditions.” These results are, however, un¬ 
common, as they are seldom met with, and the grain is a favourite 
one for home consumption amongst the poorer classes. It is husked 
with the pestle {m'dsal) and frequently eaten unground called 
cMnwal in the Bijnor district, a term usually applied to husked 
rice. P. longifionimy the kdna of Kumaon, grows wild and its 
seeds are also used as food. Eoxburgh, 93 ; Drury (F. P-), III., 
565. 

Panicum miliaceum, Linn.—The cMna of the hills and cUmia 
sdwdn of some places, of which the gandra or gandri variety (P. 
uliginosum ?) is grown extensively in the Bhdbar. It is an annual 
with erect, round culms, belonging to the natural order Graminece 
and the sub-order Panicece. It is cultivated in the hills up to 6,000 
feet and the sub-Himalayan tract, and is noted by Madden as 
apparently wild at Hawalbagh. It is a very delicate plant, sown in 
March ; it ripens in May in the Bhabar, and is grown chiefly for 
immediate consumption. In the hills it is occasionally sown in 
May-June up to 6,000 feet in a few villages and ripens in August. 
The average outturn per acre in the hills is about 25 loads of 
unthreshed grain, worth about Rs. 20, and raised at half that cost. 
The seeds are white and smooth like sago, and are considered a fit 
1 J. Agri.-Hort., XIII., sec. 50. 
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food for invalids. Tiiey are husked by the pestle and mortar^ aiid^ 
iike kodra, are often eaten nnground under the name ehdmwal in 
the Bijiior district. It is known as a tinpdkh or three-fortnight ” 
grain, that being the time required for its production from sowing 
to cutting, and is therefore one of those allowed as food to devout 
Hindus during fasts, P. hizoides, Jacq,, is occasionally cultivated 
under the name hdrti for the same purpose. Eoxhurgh, 104. 

Oplisineiiiis framentaceus. Link,—the mandlra and of 

'Kximmmy jMmjara of Garhwal, the Bd7na)i of the Bhabar^ and sdwmi 
of the plains ; si/d-mdky SanskriL 

This is a small hardy annual belonging to the natural order 
Graminem and sub-order Panicem, cultivated throughout the hills 
up to 6,500 feet and in the submontane tracts. It thrives best in 
soils tenacious of moisture or which receive plenty of rain, and is 
sown in July and gathered in September. The ears are cut firsts 
and the stalks afterwards as fodder for cattle. It is also one of 
the tinpdhha''^ or ^"three-fortnight” grains, coming to perfec¬ 
tion in about six weeks. It has culms erect, 2-4 feet high, panicle 
erect; spikes secured, incurved; flowers three-fold unequally pedn 
celled; leaves large, margin hispid. The grain is considered 
heating, but when kept for four or five j^ears loses that quality. 
It is chiefly consumed by the poorer classes made into kMr (boiled 
with milk), kimskhdb, khijrU &e. It is iho Panieum frmneMaceum 
of Eoxhurgh, 102, 0, colonnsy Kth,, occurs wild and occasionally 

cultivated or rather allowed to gro^v under the name janpli’-^jiandvm* 

Setaria italica^ Kth, ; Panicnm italietmi, Linn. ; Pennwetum 
italieiimy E. Brown,—Italian millet. The kauni, koiit of the hills, 
Mikni of Bijnor, and kangni of the plains. 

This is an annual with culms erect, 3-7 feet high, roimd, smooth; 
roots issuing from the lower joints ; margins of leaf hispid ; mouths 
of the sheaths bearded ; spikes nodding; spikelets scattered ; seeds 
ovate; cultivated in the hills up to 6,500 feet and in the submon¬ 
tane tracts. In the hills it is sown with mandira or along the 
edges of rice-fields for home consumption in April and gathered 
in September. An unmixed field of kauni is veiy uncommon. 
The ears are cut off while the crop is standing and the stalks are 
only used as bedding for cattle. As a food, natives consider it to 
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be cool and dry, astrino-ent and diuretic, and to be of nse' exter* 
nally in 'rbemnatism. When taken as the sole food it is said to be 
apt to produce diarrhcBa. It renders beer nioTe intoxicating. In 
Madras its flour is highly esteemed for pastry, Eoxburgh, 102 ; 
Drury (U. K)? 

Penicillaria spicata, Willd- —Spiked millet— 

This millet is also occasionally grorvn along the foot of 
the hills and in the lower valleys within the hills, hut hd^ra^ jodr^ 
and maize are essentially plants of the plains proper* Roxburgh,, 
95. 

Eleusine Coracaiia, Geertn. ; the mandua or maruwa of the hills, 
kodo of parts of the western hills and raghi of the south of India. 
Mandua belongs to the natural order Graminece and sub-order Chlo- 
ridecsy and has an erect culm supporting from four to six spikes, 
digitate, incurvate, from one to three inches long, composed of two 
rows of sessile spikelets, each consisting of from three to six 
flowers. Calyx formed of jtwo glumes : seed covered with a thin, 
pellucid, membraneous aril. It is the staple autumn or chaumds 
{sao7iim Dehra Dun) crop of the highlands (up to 8,000 feet) 
between the Tons and the Sarda, and forms the main food-resource 
of the agricultural classes. It gives a larger yield than other 
crops, and is said to increase in bulk wdien ground, qualities that 
have probably led to its mot'e general cultivation, as it is a poor 
and very coarse grain. Indeed, Madden terms it a bitter and 
indigestible food.” Mandua is cnltivated both in ordinary agri¬ 
cultural land and in freshly cleared jungle. In ordinary land, 
it usually follows a wheat crop which is gathered in April-May, 
and the land is at once prepared for the mandua in the same 
manner as for rice. The seed is sown broadcast, and, instead of a 
harrow, the bough of a tree is drawn over the newly-sown land to 
cover the grain. When the young plants have risen two or three 
inches, the whole field is harrowed two or three times and the vacant 
spaces are filled up from those where the plants are in excess. Seeds 
of the gahat^ urd^ bliat^ and other similar grains are then sown in the 
midst of the mandua^ and their produce is collectively called kdn in 
Kumaun. Later on the crop is well weeded with the Mtala^ and in 
Octoher-Noyember the ears of the mandua are cut off and the kdn 
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mie rooted up. Afterwards the stalks {jialuim) of the rnandimviTe cnt 
and tied in hnn-dles and stacked like those of rice to serve as fodder^ or 
cattle are driven into' the field and allowed to consume them. The 
ears of the mandua are stacked {thupam) for some twenty to twenty-five 
daySj when they begin to ferment, and, w^hen warm, they are spread 
out and dried and are then threshed out by a flail ( saila ), or are trodden 
out by cattle. Winnowing is performed by the s4pa as in the case of 
rice, and the heap formed is then passed through a sieve {rangra) before 
being stored. The chaff (dhusi) is used as fuel for cooking and its 
ashes as a dye and for w^ashing clothes. The chaff (nat) of the kmi is 
useful for fodder, Ilemdua is ground into flour of a somei.vhat rough 
and astringent taste, and made into unleavened cakes or a kind of 
porridge called bdri. A spirit called d:h*ii is also made from it and 
sells at from three to six annas per bottle. A variety called mandin 
has usually 3-4 spikelets which are not incurvate and ripen in 
September, E. iridica^ the mandari of the tract along the base of 
the hills, is common in the hills and Bhabar, 

The rent per bisi^ which is only forty square yards less than an 
acre, varies from one-fourth to one-half the crop, and may be set 
down as about two nipee^s. The cost of ploughing and harrowing 
where cattle are hired would be about two to two and-a-half rupees 
per & 2 >i,and for labour wliilst the crop is on the ground about the same 
amount. Seed, sowing, cutting and cleaning the grain alx)ut three 
rupees,^ giving a total expenditure of ten rupees per hid. The aver¬ 
age outturn is between fifteen and twenty maiiiids of forty seens each, 
wmrth about one rupee a maund. Mandua is one of the favourite 
crops with squatters in the forests. Their mode of operation consists in 
felling the timber and clearing patches along the ridges in autumn, 
and when the timber is dry it is burned in spring, and inaiidua is 
then sown in the ashes and lightly ploughed in or hoed in by hand. 
No other labour is required beyond roughly fencing in the patches 
with the half-burned logs and watching them at night to prevent 
the incursions of wild animals. The cost of production is much less 
than in ordinary land, and no rent is paid, as but one crop is taken, 
after which the patch lies fallow for from six to twelve years. This 

^ Sowing four annas; seed at twelve seers per bisi^ eight to tea annas*, cutting 
and winnowing, for the former eight and the latter four men; wo .Id cost irom 
to a 6 annas. 
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mode of cultivation is^ accoi’ding to the nature of the soil^ known* 
katilj kdla banjar or ijmn in Knmaun and as kJd’l er kdriclala in Garli- 
waL In ordinary land there is a formal rotation of crops. Thus, rice is^ 
sown in April and gathered in September,, after which the land is pre¬ 
pared and yields a crop of wheat or barley, which is cut in April, and 
is succeeded by m-cmdiia^ and as the last is not ready for the sickle 
until November, the land is allowed to remain fallow until the follow¬ 
ing spring, wlren rice is again sown^ Where land has been long 
allowed to lie fallow, a crop of mandua or ch4a or buckwheat is 
usually taken first, and, as a rule, a field is allowed to lie fallow after 
every third crop, except in a bad year. In the Bhabar, mustard is 
sown in August and gathered in February, when it is followed by 
the gandra variety of millet which is ripe in May. Then wheat is 
sown, which is followed by rice in the next spring. In the older vil¬ 
lages nearly half the land, especially that on which rice has been 
sown, is allowed to lie fallow one season.. In new villages land is- 
cropped without intermission for several years. Eoxburgh, 115 5 .. 
Drury (U.P.), 206. 

Avena sativa? Linn.—Oats—<7ai, idldyati'-jati^ Jai is grown 
in small quantities in the hills ( 6 - 10,000 feet) and in the Diin for 
local consumption. In the hills it is usually sown mixed with bar¬ 
ley and the two are eaten ground up- together. A^/akca seems to 
©ccur wild. 

Sorghum vulgare, Vers.; IIoTcus SbrgTmm^ Linn^.—Great mil¬ 
let— 'Yshq jdnali of the Bhabar and jodr of the plains.. 

This millet is grown in very small quantities near houses her© 
and there in the Bhabar and in parts of the hills up to 5,000 feet. 
S. Halepeme, Linn., occurs wild in the Bhabar, under the names- 
burn and rikhomla, J'Anali is growm in the plains for its seed and 
sown closely as a fodder, which is acceptable to, and greedily eaten 
by, cattle of all sorts, notwithstanding the size of the stalks. Box- 
burgh, 90i Drury (U.P.), 413 Steudel, 384. 

Sacchanim officinarum, Linn. — Sugarcane— Ikh^ Tikhuy ganna^. 
pwfia-Tiklm (large variet}^), kanthir^dklm (. small variety Though the- 
sugarcane is not a food-grain, it may be noticed here as belonging 
to the Gmminece* It is only occasionally cultivated in the hillsy. 
notably near D wara Hat and Gangoli Hat, but is largely grown in 
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tlie submontane tract and the Tarai. The details of manufacture 
for export do not diifer from the system generally observed else¬ 
where. 

Pulses. 

The pulses belong to the natural order LeffiiminoscB or pea-tribe, 
and afford a large quantity of the food-resources from the vegetable 
kingdom in these provinces- Of those raised by field cultivation, 
mdsh^ and ma^dr are often eaten unhusked by the poor. The 
two first and gram or ehana are held in high repute, though all are 
considered, when eaten alone, to be apt to produce colic and flatu¬ 
lency, Gram, peas, and a few others are occasionally ground into a 
flour called besan and made into bread either alone or in the propor¬ 
tion of one-fourth with cereals. Thus, wdieat is ground with gram, 
maize with urd, and the millets with nioth. Pulse bread alone is 
only resorted to when nothing better can be obtained. Mcish and 
mung split in two and then known as ddl are usually eaten separately 
or with rice, when the mixture is called khijtL Miing and arhar are 
reckoned as good nutritious food for invalids, but moth and 7nasdr are 
considered less valuable as causing heat and thirst. Masdr is said 
to be the source of the well-kncwn Du Barry^s Revalmita Arutnca 
Gram, peas, 7ndngj moth, and lohiga are frequently parched by trades¬ 
men known as hhdajas, and, under the name chabena, form the usual 
food for persons going on a journey or employed so as to prevent 
their being able to cook their regular meals. The usual mode of 
preparation, however, is to boil the pulse, after removing the pod, 
and serve with condiments of various kinds as shred onions, turme¬ 
ric, spices, &c. Eaten vith boiled rice, they form one of the staple 
dishes of the country [ddl-bhdt), and in this form are said to be most 
wholesome, the cereal correcting, to a certain degree, the heating 
properties of the pulse. 

Cicer arietinum? Linn.—Gram— Chana. The gram plant is 
sparsely cultivated in the hills. It is a naturalised plant, a native of 
Europe, deriving its name from the pea having a supposed resem¬ 
blance to a ram’s head (aries). It belongs to the natural order Legumi'- 
nosm and sub-order Viciece, There are four varieties, black, white, 
red, and yellow, the last of which is that usually found here. It is 
cultivated in the warmer localities, usually as a border to wheat, and 
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ripens in February. The bMsa ot the stalks and leaves forms a 
valuable fodder for cattle and horses, and the green leaves are eaten 
as a pot-herb. Hook. FI. Ind., II., 176: Roxburgh, 567. C. mzcw- 
phyllwm^ Benth., a wild species grooving in Tibet, is remarkable for 
a very viscid exudation and its strong odour (Thomson’s Travels,. 
371): Drury (U.P.), 134. 

Ervum Lens? Linn.; Cicer LenSy Willd.—Lentils.— Masi^r^ an 
annual belonging to the natural order Leguminosm and sub-order 
Vicieoe, is sparsely cultivated in the hills, but is increasing in favour 
in the Bhabar. The seeds split in two are used as a dal, but they 
are commonly regarded as heating. It also is sown at the border 
of fields and ripens in February. Roxburgh, 567. 

Vicia hirsuta, Koch. This plant is found wild near Almora, 
and is occasionally cultivated as a fodder under the names mas^vi, 
ma^'dr-cliana, Mid jlianjhaniya'-Mri up to 5,000 feet in Kumaun and 
also in the Tarai. Hook. FI. Ind., II., 177. 

Vicia Faba> Linn.—The garden bean— Bdkla, This bean is 
cultivated occasionally for its seed and straw up to 8,000 feet. 
There are several varieties sown from introduced seed or native 
seed either in fields or gardens. F. sativa, Linn-, var. angustifolia 
(Hook FI. Ind., II., 178) and F- tenera occur wild- 

Lathyrus sativus, Linn.—^The chickling vetch— Kisdy^a, clmrdl, 
chapa, fuattar^ ham. This species is occasionally cultivated below 
the hills and in the hills up to 8,000 feet. The evil eftects of this 
pulse is unknown in Bijnor and the Bhabar, though it is said to 
.produce paralysis in Allahabad. L. sphcericiis, Retz., and L, Aphaca, 
Linn., are found wild. 

Pisum sativum. Linn.—The field-pea— Kalon, kulai, batana 
(Jaunsar). This well-known annual has been introduced from 
Europe. The seeds are round, of uniform colour, and there are 5-6 
leaflets. Another species, P. arvense, Linn., having 2-4 leaflets and 
compressed marbled seeds, is said by Royle to be a native of India. 
It is cultivated in small quantities up to 8,000 feet in the hills. 
Hooker, FI. Ind., II., 181. 

Phaseolus aconitifolius. Jacq.—The aconite-leaved kidney 
bean— Moth, This species is chiefly grown in the submontane tract 
in the poorest soils and is of little account amongst food-resources 
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liere ^except in drj seasons. Hooker^ ibid., 202 : Roxburgh^, 
55«. 

Phaseolns Mungo, Lion.—The small-fruited kidney bean.— 
Mung, chMmij chikan, and var. radiatus, Linn.—rayed kidney bean ; 
nrd, mask, ckMmi ritinddr. 

Both these Tarieties are cultivated in Eumann up to 4,500 feet. 
The former is rare and has greenish yellow flowers, pods 10-15 
seeded, and seeds with numerous longitudinal close streaks. There 
are four varieties, green, black, yellow, and white, of wLicdi the first is 
most common : ripens in October. The second has yellow flowers, 
pods very hairy, 4-6 seeded ; two varieties, black and green, and a 
third smaller plant occurs called tirdL It is a rain crop and is more 
commonly cultivated in the hills up to 6,000 feet. It is considered 
the most heating of all the pulses and is seldom eaten alone. Hooker, 
L c., 203 ; Roxburgh, 556. P. Mtmgo of Roxburgh is the common 
green mdng ; the black variety is his P. Jfa,r and the yellow variety 
is his P. aureus, vrhilst P. Roxhurghii, W. et A., is the same as P. 
radiatus, Linn., urd or mash, no^w reduced by Aitchison (p. 389) to 
a variety of P- Mungo, Linn. 

Phaseolus torosus, Roxb.— Guraush, gdrdnsk. This species is 
growm at a higher elevation than any other pulse (6,500 feet), 
chiefly in Kali Kumaun^ but also in Almora and the Bhagirathi 
valley up to 4,500 feet. It is apparently a cultivated form of P. 
calcaratus, Roxh, (Hooker, II., 204). There are two varieties, one 
of which has a red and the other a cream-coloured seed : ripens in 
October. Roxburgh, 558. 

Phaseolus vulgaris, Linn.—French bean— SMuchana, bdkula. 
This and P. mtdtiflorus, Willd. (scarlet-runner) are chiefly grown 
in gardens as pot-herbs. P. coccineus, Lam., differs by its bright 
scarlet, casually white, flowers arranged in long racemes which often 
overtop the leaves. Hooker, ibid., 200. 

Vigna Catiang, Endl. ; DoUckos sinensis, Linn. ; both are now 
united— Lohiya ridnsli, rdish, riensh. 

The first is low and sub-erect with pale purplish flowers; the 
latter is tall and voluble. There are several varieties differing in the 
colour of the flowers and seeds (white, brown, yellow, black). Three 
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or four are cultiyated in Kumaun (up to 4,000 feet), of wliicli one is 
known as sonta. All the varieties are usually sown with other crops. 
The young legumes are eaten as a vegetable and the ripe seeds in 
curries. Hooker FL Ind., II,, 205 ; Eoxburgh, 559, 560, 

Dolichos biflorus, Linn.—Horse-gram— GaJiat, halath, the kuItJii 
of the plains. The horse-gram is occasionally grown in the hills 
up to 6,000 feet and in the submontane tract. In the Bhabar it 
ripens in October. Hooker, Z. c., 210 ; Roxburgh, 563. 

Dolichos Lahlah, Linn.—Black seeded kidney-bean —SMmy 
cMmL Six varieties of this species are commonly cultivated in 
gardens and very occasionally as a field-crop. Hooker, L c., 209 : 
Roxburgh, 560 : Drury (U. P.), 282. 

Cajamis indicus, Spreng.; C^Jlavus and hicolor, D. 0.; Cytisus 
Cajan, Linn.—Pigeon-pea.— Arliar^ mhar^ tor^ thohar. 

The pigeon-pea is occasionally cultivated in the hills up to 4,000 
feet and in the submontane tract as a border to other crops and has 
a reputation for being easily digested and nutritious. C^flavu$ has 
the vexillum yellow, whilst C. hicolor has it beautifully veined with 
purplish red ; the latter is more commonly cultivated in Kumaun. 

Glycine Soja, Sieb,; Sq/aAispicZa,Moench.—Soybean —{hehhat 
of Kumaun, bhatnas and bhatwas of Nepal and northern Tirhut, and 
Kfiajuwa of the Tarai. This bean, though a poor food resource, is 
extensively grown in the hills 4-6,000 feet, as food for men and cattle. 
It ripens in October. Hooker, Z. c., 184 i Roxburgh, 563, 

Cyatnopsis psoralioides? D,0.—^the gaiodr of Meerut and Jcauri^ 
Bydmsundari^ phali-gawdr, kawdra and kacliMr of the submontane 
tract. It is sown with other rain crops or along the borders of the 
fields in the rains in favourable places, but will not stand either 
excess of moisture or high winds. The legumes are delicate and 
are used in vegetable curries when young, and when mature they 
are boiled and with a little mustard-oil given to cattle as a condi¬ 
tion fodder. Drury (U.P.), 179. 

CHENOPODIACEiE]. 

Chenopodium album, Linn.—Goosefoot —Bethiway chardi^ 
jau-sdg. An annual which occurs (cultivated occasionally) in the 
hills up to 4,000 feet. It is gathered for its seed, whilst the young 



m THE HOBTH-WESTEHH PBOTIXCEB. 


697 


feaves are ased' as a vegetable. It is entirely a rain crop and 
attains a height of six feet. The seeds ripen in October and are 
considered nutritions, Roxburgh, 260. 

Amaranths. 

Amaranthns frnmentacens, Buch.—Prince's feather— 
ehua-^idrsay rdmddna^ amirddna of these hills and batu^ Mihu^ 
baihum of Bisahr, There are two varieties, the red and yellow, 
both of which belong to the natural order Amarantacem and 
sub-order AehyrantJiem, pentandrous; stems and branches erect; 
leaves broad-lanceolar ; panicles erect; leaves of the calyx daggered ; 
capsules wrinkled, seed, solitary, round, pellucid with callous white 
margins. Calyx longer than the stamens ; leaflets in both male and 
female with subulate points. Male flowers with five stamina : female 
flow^ers with 2-3 styles. Chiia is largely grown in the northern par- 
ganahs up to 9,500 feet, where it forms the staple food of the poorer 
classes and is a favourite crop in newiy-cleared jungle, as it is not easily 
injured by bears and deer. It is sowm in May and June in first and 
second class unirrigated land and yields about tw^entj loads to the acre. 
The produce of an acre is worth about sixteen rupees, and the estimated 
outlay is about half that sum. From an experiment conducted in 
the Botanical Gardens in Calcutta it was found that forty square 
yards of ground sown with this plant in June jielded tw^enty-one 
pounds weight of clear ripe seed in September, or thirty-one maunds 
to the acre. It also grows well from October to February in the 
plains. Some identify chda with A. Anardana fa-nnaceus)^ and 
much remains to be done to clear up the synonymy of the 
amaranths. Roxburgh, 663, 

Amaranthns candatus, Linn.—Love lies bleeding—the keddri 
tlitia of the hills. This species has an erect stem angutarlj- 
■striated, glabrous, green ; leaves long, petioied, ovate or rhombo- 
vate, narrowing at both ends, bluntish, emarginate, glabrous, green ; 
spikes ascending: flowers sessile, green: bracts longer than the sepals, 
which are three in number. Cultivated in gardens or near the 
homestead in the hills for local consumption. The seed is sown in 
•May-June and the crop is ripe in October. Drury (F. P,), III., 21. 

Amaranthns Blitum? Linn.; Var. -.4. pob/ffa^ 

mm^ Limi. Hermaphrodite amaranth.— Chamli mg^ chauldL This 

88 



m 


■HIMA'LAYAK DISTRICTS 


common species is sometimes grown along the. edges of fields in tlie 
submontane tract as a pot-herb. Like all the amaranthS; it is one 
of the plialdhad- or food-grains which Hindus may eat during 
-fasts. 

POLYGOFACEJU. 

i’agopyruih esculentum, Moench.—Buckwheat—The ogal of , 
Kumaun, kotu of Grarhwal, •a.nd pdlti of the Bhotiyas. The Himala¬ 
yan buckwheat belongs to the natural order PolygonacecB and 
sub-order Apterocmpem, It is grown chiefly as a vegetable in the 
hills and is recognisable by its red flowers. It is frequently 
sown in newly-cleared forest land and ripens in September. The 
grain is exported to the plains under the name hotu and is eaten by 
Hindus during their fasts (hart)^ being one of the pJialdhas or food- 
grains lawful for fast-days. It is said to be heating, but palatable, 
and is sold by the pansdH or druggist, and not by the general 
grain-dealer. F. cymosum^ Meissn., the ban^ogal of Kumaun, 
occurs wild in the lower hills. 

Pagopyrum tataricum, Goertn. ; F. emarginahim- —Buck¬ 
wheat,—called phdpar or pdphar by the Kumaunis and hhe by the 
Bhotiyas. It has a white or yellow flower and only growls at high 
elevations, 7-12,000 feet. It ripens towards the end of September 
or beginning of October. The seeds are oval, acute, nearly tri¬ 
angular with acute, smooth, brilliant angles, the size of a hemp 
seed, of ash-brown colour, whilst the seeds of the ogal are rounded. 


B.-CULTIVATED VBaETABLES. 

The vegetables grown in the Kumaun division are those noted 
below, which may be divided into three classes : (1) those like the 
gourds and melons that are eaten raw or cooked ; (2) those general¬ 
ly boiled in water with salt and spices or cooked with gU (clarified 
butter) or oil, as the ordinary garden produce , such as radishes, 
onions, carrots, turnips, and the legumes of various plants and which 
are known generically as tarMri ; and (3) the leaves and stems of 
various herbaceous plants, cultivated and wild, which are boiled in 
water and form what is known as sdg or greens and when cooked 
merely with sufficient water to prevent their burning, hhangi or 
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Mangi^. Tlie first class comprises a great proportion of tlie food 
of all classes during the moniis that they are in season and form 
©He of the most important dietetical products of native horticulture. 
The second class forms the staple of curries eaten with split pulse 
or ddl and the third class includes both plants specially cultivated as 
greens ; the leaves and parts of plants cultivated for seedj fruit or 
fibre, but not specially cultivated for greens, and the rootSj bark, 
leaves, and flowers of an immense number of wild plants which are 
edible, and form a substitute for the cultivated plants with the 
poorer classes and with all, indeed, in times of scarcity. We shall 
divide the vegetables therefore into gourds, ordinary vegetables; 
thirdly, those plants that are cultivated as greens ; and lastly, the 
principal wild plants that are considered edible and form a portion 
of the food of tibe people^ 

Gourbs.^ 

Gourds belong to the natural order CucurbitacecB, and are grown 
in the hills and submontane tract. They are annuals, climbing, hav¬ 
ing clasping tendrils on the stalk, hairy, drastic, pulpy and refresh¬ 
ing, but apt to produce evil effects if taken in inordinate quan¬ 
tities. The principal species, cultivated and wild, are noted below 
in order to give a general view of the entire order. They may be 
divided for their dietetic properties into three classes :—(a) theplear- 
sant tasted, with a refreshing juice, usually eaten raw like the melon 
and water-melon : (5) the other edible gourds which are either 
insipid or bitter, and are all cooked before being eaten and (r) those 
cultivated or used for their medicinal properties only. The prin¬ 
cipal genera represented in the Kumaun division are Trichosanthes, 
Luffa, Cucumis, CitruUus, Cephelandra, Bryonia, Mukia, and Zeh- 
neria. 

Trichosantlies palmata, Eoxb.—The mdrdyan of Kumaun and 
jpalwal of the plains. This species may be known from its red glo¬ 
bose fruit which is possessed of severely drastic properties when 
wild, though edible tinder cultivation when boiled. T. dimm^ 
Eoxh., the pahval of Bijnor, is also edible. Hooker, FL Ind., 11., 
606 : Drury, (F. P,), I., 467 ; Roxburgh, 695. 

^ For a botanical description of eacli plant see my * Hotee on tlie Economic 
Products of the 2:?orth-Western Provinces,’ Part V. 
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Tricliosaiitlies anguina, Linn.—Common snake gourd.—The 
ehachinda of Kuinaun and chachinga of Rohilkhand. This species 
is cultivated throughout the hills and plains. The fruit is greenish 
white, 2 '-Z' long, and is usually eaten cooked. Hooker, FI. Ind., 
n., 610 ; Roxburgh, 694 : Drury (F. P.), I., 467. 

Trichosanthes cucumerina, Linn.-—^The jangli-cJiachinda of 
Kuinaun. The jangli-cJiachimla appeai-s to be the wild representa¬ 
tive of the preceding; the fruit is chiefly used in medicine, though 
it is edible. Hooker, 1. e., 609; Roxburgh, 694; Drmy (U.P.), 440; 
Royle, 219. 

Luffa aegyptiaca, Mill.— Ghiga taroi or gMya fori. It may be 
known by its 5-angled leaves and 10-angled fruit. It is used much 
in curries, dressed as a vegetable with clarified butter and spices. 
Hooker, 1. e., 614; Roxburgh, 698; Drury (F. P.), I., 459. 

Luflfa acntangula, Roxb.— KdU taroi or tori. It has the lower 
leaves 5-angled, the upper leaves palmate, the seeds black and irre¬ 
gularly pitted and the fruit usually smaller and is commonly culti¬ 
vated and highly valued as a vegetable. Hooker, 1. e., 615 ; Rox¬ 
burgh, 698 ; Drury (U.P.), 291. 

Lagenaria vulgaris, Sering.—Pumpkin or bottle gourd— 
Lauka, tumri (small variety), gol kaddu. It is from this gourd that 
the bottle carried by mendicants is made; it is extensively cultivated 
along the foot of the hills. The pulp is eaten with vinegar or mixed 
with rice as a cMiaoJiki or vegetable curry. Hooker, 1. e., 613 ; 
Drury (U.P.), 383; Roxburgh, 700. This fine species was brought 
to Almora from Jabalpur in 1846 by the Bengal Artillery. The 
tumri variety is not edible. 

S&uiucasa cerifera, Savi, W hite gourd melon— Shiinja, petlia, 
chdl-kumhra. Cultivated for its fruit, which is used in curries and 
as a vegetable. Fruit 1-1| feet, cylindric, without ribs, hairy, ulti¬ 
mately covered with a waxy bloom. Hooker, 1. e., 616 ; Drury 
(U.P.), 76 ; Roxburgh, 700. ^ 

Momordica Charautia, Linn.— Ka/rela, karola. There are two 
varieties well marked; the one with longer and more oblong fruit, 
and the other with fruit smaller, more ovated mnricated and tuber- 
cled and numerous gradations between them. The fruit is steeped 
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in water "with a little salt and then eaten cooked in curries. Hooker^ 
L c.y 616 : Drnry (U.P.)j 306 ; Roxburgh, 696. 

Momordica dioica^ Roxb .—Got kdnkm* There are several 
varieties, of which the nnripe fruit and tuberons roots form an 
article of food. M. Bahamina also occurs along the foot of the 
hills in wdid state and in Bijnor. Hooker, FI. Ind., IL, 617 ; 
Drury (U.P.), 306 ; Roxburgh, 696. 

Cncnmis trigoims, Roxb .—JBisIombkL Found wild along the 
foot of the hills. Hooker, L c., 619 ; Roxburgh, 701. 

Cncumis Melo, Linn.—Melon— KharMz, and (7. var. utillismiiiSy 
kairL Both these varieties may be seen at Srinagar, but they are 
not cultivated in the hills generally or in the submontane tract. 
Hooker, L c,, 620; Drarv" (U.P.), 172; Roxburgh, 701. 

Cucuinis sativuSs Linn.—Cucumber— KMraj kldrai, kakura. 
This species is also cultivated for its fruit, and <7- Hardivickitj Boyle, 
the air-dlu of Kumaun vmdpahdri’-indrdyan of the plains seems to 
be only a variety of it. Both the latter and {7. Mmalemis occur 
wild in the hills and Bhabar. G. Almnordicay Roxb. (700), seems 
also to be a variety ; it is the kachra (unripe) and pJmnt or tdti (ripe) 
of the submontane tract; names given from the fruit bursting when 
ripe, and is frequently cultivated. Hooker, L c., 620 ; Drury 
(U.P.), 173 ; Roxburgh, 700. 

CitruUus Colocynthis, Schrad.—Colocynth gourd —Indrdyan 
of the plains. Found along the foot of the hills ; only used in 
medicine. Hooker, L c., 620; Dmry (U.P.), 135; Roxburgh, 700. 

CitruUus vulgaris, Schrad.—^Water-melon— TarhMjy Mndwdna. 
It is very sparsely cultivated in the Bhabar, and still more rarely 
in the hills. The seeds are eaten parched wdth other grain. The 
bitter variety is the C. amarm of authors. Hooker, /. c., 621 ; 
Drury (U.P.), 174 ; Roxburgh, 700. 

Cophalandra iudicaj Haudin.— Blmha, kanderi hi heL It 
occurs wdld, but is occasionally cultivated in the submontane tract, 
and the ripe fruit is eaten raw or cooked. Hooker, Z. c., 621 ; 
Drury, (U.P.) 144 ; Roxburgh, 696. 

Cucurbita maxima, Duch.—Squash gourd. —Kadduy miiha 
kaddiiy gaduwcu It is frequently cultivated for its fruit w'hich is eaten 
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boiled; the seeds also yield a mild oil used in cooking and burning. 
Hooker, L c., 622; Drury (U.P.), 175 ; Aitch., 64- 

Cucurbita moschata, Duch.—Musk-melon— KumTira, It is 
cultivated below the hills for its fruit, which is esteemed highly palat¬ 
able and nutritious. Hooker, FL Ind., II., 622; Boxburgh, 700. 

Cncnrbita Pepo, D.O.-—Pumpkin or white gourd— Kurnkm^ 
kondhaj lauka, and kaddu'-safed. It is cultivated for its fruits 
Hooker, 1. c., 622 ; Roxburgh, 700. 

Bryonia laciniosa, Linn. It is found wild and is only used in 
medicine; the seeds also yield a medicinal oil. Hooker, Z. o., 623 ; 
Drury (U.P.), 87; Roxburgh, 703. 

Mukia soabrella, Am.— Qwdla-kakrL It occurs wild and 
is only used in medicine. Hooker, Z. o., 623 ; Drury (U.P.), 
88 ; Roxburgh, 702. ZehneTia umhellatay Th., known under the 
same vernacular name, and its variety Z, nepalenBis^ occur wild in 
Kumaun. 

Vegetables.^ 

Brassica Rapa, Linn.—Turnip— Shalgam; the chankan of the 
Bhotiya parganahs. The turnip is beginning to form an article of 
food. The Brahmans and Baniyas of the plains have a prejudice 
against the turnip and carrot as in some manner resembling flesh, 
which is forbidden as food for them. Hooker, FI. Ind., I., 156 ; 
Roxburgh, 497. 

Raphanus sativus, Linn.—Radish —MdlL Both the long radish 
and the turnip-shaped radish are now largely cultivated and consumed. 

Hooker, Z. c., 166 ; Roxburgh, 500. 

Lepidium sativum, Linn.—Cress— Hdlirn, hdlang. Hooker, 
Z.O., 159 ; Roxburgh, 497. 

Hibiscus esculentus, Linn.— BUndi. This and IL sabdarifa 
are cultivated in gardens below the hills and are consumed 
by all classes. Hooker, Z. c., 343 ; Roxburgh, 529. 

Canavalia ensiformis, D. C.—Bean— Sem* Consumed by all 
classes. Hooker, L o., II., 195 ; Roxburgh, 559. 

^ For a botanical description of each plant see my ‘Notes on the Economic 
Products of the North-Western Provinces/ Part V. 
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Apinm graveoleiis. Linn.—Celery— SalerL Grown for Earo- 
peans. Hooker, L r., II., 679 ; Eoxbiar^h, 273. 

Dancus Carota, Linn.—Carrot— Gdjar. Hooker, 1.^., II., 718 | 

Roxburgh, 2 70- 

Lac tnca sativa D. C.—Lettuce— Kahu, Roxburgh, 593. 

MeutLa viridiSj Linn.—Spear mint— Pahdri^tidina, 

Salvia plebeia, R. Br.—Sage— Salbm. Drury (F. P.), II., 552. 

Lycopersicum esculentuin, Don.—Tomato —WiUyati baigan. 
Roxburgh, 190. 

Batatas edulis, Choisy.—Sweet potato— Slmkrkand, pmddlu. 
It is grown in the submontane tract and is a favourite with all 
classes. Drury (U. P.), 70 ; Roxburgh, 162. 

Solanum esculentum* Linn.—^Egg, plant— Baigan (Kumaun), 
hhatta (Garhwal), It is grown commonly by natives and Europeans. 
Drury (XJ P.), 409 ; Roxburgh, 190. 

Solanum tuherosunij Linn.—Potato— Alu. The potato was 
introduced into Kumaun in 1843 by Major Welchman and now 
forms an important article of export. The seed is from time to time 
renewed by fresh importations. 

Beta vulgaris, Linn.—Beet— ChaukanidaT* This root is chiefly 
grown in English gardens. Var. bengalends, Roxburgh, 1, pdlang^ 
is cultivated as a pot-herb. 

Dioscorea glohosa, Roxburgh.—Yam —CMpri alu. This yam 
is cultivated, whilst the followdng species found wild, furnish edible 
tubers :— 

D. sagittata, Royle .—Tair tarur^ the tubers lie 3-4 feet deep in 
the soil, edible. 

D‘ quinata —Magiya or mxiniya ; white tubers, edible. 

D. versicolor. — GentM^ gajir^ ganjira ; yields a deliciously fra¬ 
grant yam, edible. 

D. pentaphylla* — Tegdrm^ tahuU ; tubers edible. Drury (F. P.), 
IIL, 276. 

D. deltoides—(??m ; on Siyahi Devi. 

Alli um Cepa, Linn,—Onion— Piydj. The onion is commonly 
cultivated, but is objected to by Brahmans and Baiiiyas in the plains 
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from its having some fancied resemblance to flesh. Chives^ leeks, 
and shallots are caltivated in European gardens. 

Maranta arundinacea, Linn.—^Arrow-root. This useful plant 
has been successfully cultivated by Mr. Fraser at Haldwani in the 
Bhabar, and has yielded produce equalling the best West Indian. 

Amorphophallus canapanulatus> Bluine.— Zamin hand. This 
sweet potato is grown in small quantities at the foot of the hills. 
It yields a large root stock, the size of a Swedish turnip, but flatter, 
and is the only one of the family that keeps well in the ground. 
It ripens too after the rest. 

Colocasia antiqnorum, Schott.— Gliuiya^ Glnoiya; arui (plains). 
Cultivated along the foot of the hills. 

Colocasia Mmalensis, Koyle.— Glmiya (plains), pinddlu (white 
variety), gaderi (red variety), pdpar (leaf), gnha (unrolled leaf), 
all of which are edible. Other wild species are Remusatia vivipara^ 
the hdgh-pinddlu, and i2. capillifera^ the hdnj-pinddlu i the former 
occurs 3-4,500 feet, and the latter 5-8,000 feet, flowering in June. 

C-SPICES AND CONDIMENTS." 

There is no country in the world, perhaps, where spices and 
condiments enter so largely into the food materials of the popula¬ 
tion. The man must be very poor indeed who cannot afford some¬ 
thing of this kind with his daily meals. Much of the spices consumed 
are, however, imported, such as mace, cloves, black pepper, assafoe- 
tida, Ceylon cinnamon and nutmegs. The bark and leaves of 
Cimiamomum Tamala form an important flavouring material for 
curries, and the former is used generally as a substitute for true 
cinnamon. From the Himalaya, also we have turmeric, ginger, 
red pepper, cumin and cardamoms of excellent quality and divers 
wild herbs used as condiments. 

The principal plants yielding spices or condiments cultivated or 
occurring wild in Kumaon are as follows :— 

Papaver somniferum, Linn.—Poppy—(seeds). 
.The seeds are used in curries ; cultivated. 

1 A full descriptiau of each T^ill he found m my « Notes on the Economic 
5?roducts of the North-Western ProTinces,’ Part V. 
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Peuc^damon gravaolens, Benth.—Dill— Soya. The seeds are 
used in curries ; cultivated. Hooker, FL Ind., II., 709 % Eoxburglr, 
272 ; Pharm. 101. 

Hurraja Kcenigii, Spreng.— Gdndla^ gami^vmmB^^gandela 
or gd^di (Bijnor). The leaves are used for flavouring curries ; the 
tree occurs wild in the lower hills and Bhabar. Hooker, L c., L, 
503 ; Brandis, 48 ; Eoxhurgh, 362. 

Canon Cand, Linn.—Caraway— Mm, Cultivated for its seed 
in Garhwal, where it also occurs wild. Hooker, 1. e., II., 680 ; 
Pharm., 98. 

Carum Eoxhurghianum, Benth— Ajmud, Cultivated for its 
aromatic seeds, below the hills* Hooker, L e., 682 Eoxhurgh, 
273. 

Carum copticum, Benth.—Lovage— Ajwdm, Cultivated for 
its seeds below the hills. Hooker, L c., 682 ; Eoxburgh, 357 ; 
Pharm., 99. 

Coriandmm sativum, Linn. —Coriander— Dha7itga. Cultiva- 
vated for its seeds. Hooker, Z. c., 717 ; Eoxburgh, 272. 

Cumimon Cyminum, Linn.—Cumin— Mra, Believed to he 
cultivated for its seeds below the hills (?). Hooker, L c., 717 ; Rox¬ 
burgh, 271. 

Fcnniculum vulgare, Goertn.—Indian fennel— Sonf, Cultivated 
for its seed. Hooker, L r., 695 ; Eoxburgh, 272. 

Capsicum frutescens, Linn.—Eed pepper —lAl mirclw^ hur&dm^ 
Cultivated for its fruit and exported. There are several species 
cultivated, for which see Roxburgh, 193. 

Piper sihraticum, Linn.—Long pepper —Pipala mor. 

Occurs wild in the valleys and the Bhahar and jdelds a substi¬ 
tute for the pepper of commerce. The average annual export from 
the Kumaun Forest Division is about 22 tons. Eoxburgh, 52; 
Drury (U.P.), 131. 

Cinnamomum Tamala, Var., alhiflorumy Hees.— Taj,jangli 
ddlcMni (bark), Mkra^ hirki^nga^ tej-pdt (leaves). 

A common shrub in Kumaun belonging to the natural order 
Lauracm^ of which the bark and leaves are exported for culinary 
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purposes and for use in medicinal preparations. Tlie average 
annual export of the bark of this tree from the Kuinaun forest 
division alone amounts to 25 tons^ and of the leaves to 35 tons. 

Curcuma longa, Boxb.—Turmeric— Haldi^ JcaeMr. 

This is the well-known haldi^ so much used as a condiment. 
It is grown in large quantities in south-eastern Garhwal and 
Kumaun and in parts of Dehra Diin. It forms one of the most 
important and most profitable of exports from the lower hills^ and is 
cultivated in jungles where nothing else can be profitably raised, as 
well as in the Duns and Bhabar. It is singularly free from the 
attacks of wild animals. The tubers are planted in April-May, and 
the produce is gathered inhTovember- Major Garstin has estimated 
the cost of cultivating one acre of turmeric at Rs. 36, of which one 
rupee goes for rent^ Rs. 5 for sowing, Rs, 3 for planting out, Rs. 20 
for seed, Rs. 4^ for weeding and hoeing, and Rs. 2 J for harvesting. 
An acre will produce thirty maunds of root worth Rs. 60, and when 
cured and dried, weighing about mannds, worth Rs. 75. Setting 
down the cost of curing and drying at Rs. 8, the average net profits ^ 
on an acre of turmeric amounts to Rs. 31, and thus justifies its 
popularity amongst the hill cultivators. C. angiistifolm is found wild. 

Zingiber officinale, Ross.—Ginger —Ada (plant), south (green 
root), admk (dried root). 

Extensively grown in all hot valleys in Kumaun as an article of 
export. The mode of cultivation consists in first selecting a piece of 
aground not liable to be flooded and protecting it from excessive rain¬ 
fall by digging a trench around the upper side. This is then well 
hoed and richly manured, and in Chait the ginger is planted out in 
trenches about half a foot deep with one foot space between each 
trench and between each plant. The earth is then heaped over the 
trenches and the whole covered over with leaves, which are kept in 
their places by bamboo or wooden poles. The poles are removed before 
the rains, but the leaves are not disturbed until the ginger crop is 
dug up and all the weeding is done by hand. Z, elatum {Mchur) is 
found wild in the Kota Dun and is a favourite food of the porcu¬ 
pine and wild hog. It is dug up in February all along the foot of 
the mountains and sent for sale to the plains, where it comes into 
iise as a medicine. .. 
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kmumum sublilatlim, Eoxb.—Cardamom —IldichL Cultivated 
In gardens for its frnit, Eoxbnrgh^ 15. 

Allinm sativima, Linn.—Garlic— Lahmn. Cultivated for ifes 

bulb. 

Hnmnlns Lupnlus, Linn.^—Hop, !nie hop flowers well at 
Hawalbaglij though not so successful as in the west: intro¬ 
duced. 

D.-GEEENS.^ 

The vegetable products used as greens may be conveniently 
divided into three classes :— 

1. Plants, specially cultivated for fcK>cI as greens^ such as the 

cabbagCj pdlaks^ &c. 

2. Products collected from plants cultivated for other purposes^ 

such as the mustard and gram. 

S. Uncultivated products used as food. 

Greens are prepared for food in much water and are then 
pressed to get rid of the excess moisture and are seasoned with 
spices and clarified butter and in this form are called When 

cooked in a moderate quantity of W’'ater 5 which leaves then crisp and 
dry, they are called hhangipa-. In either form they are, as a rule, 
insipid and utterly unpalatable to European tastes. They are 
seldom eaten alone and are usually combined with cereals, pulses or 
other vegetables^ 

1.— Plants speciaUg as greens, 

Brassica oleracea, Linn.—The cabbage.— Gobi Its cultivated 
varieties, the cauliflower (phdl^o^i), white-cabbage, Savoy, Brus¬ 
sels’ sprouts, borecole, broccoli, and knol-kohl are all cultivated in 
English gardens and are gradually spreading amongst the natives. 
Hooker, PL Ind., L, 156% 

Brassica juncea^ H. / et T.—Mustard—i?di, sarson-. The variety 
S. ramosa^ Roxb., is the banldi of Kumaun, and the variety 
*S. Ttigosaj BoxK, is the bddshdhi-ldi and bhoiiga-ldi of Kumaun, in¬ 
troduced by the GorkMlis from Kepal. Both of these are culti¬ 
vated and highly valued as a vegetable. Hooker, Lc., 157. 

5 Full description of all these plants Tdll be found in my ^ Notes on the Eco« 
iicmiic Frodncte of the North-Western Frovkioes,* Bart Allahabad^ ISSI* 
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Eruca sativa, Lam., is the Ma and cli&Ta of Kumauii* Gulti* 
vated as a fodder and for the oil expressed from its seeds; 
Booker, 158. 

Nasturtium oflSicinale, Brown.—^Water-cress— Piriya-hdlim., 
It occurs cultivated and wild in the Kota and Dehra Dun* Hooker^ 
L II., 133. 

Lepidium sativum, Dinn.—Cress —Halim lidlang (Garhwal|. 
Commonly cultivated as a relish. Hooker, Z. (?., I., 159. 

Trigonella Paenum-graecum, Linn.—Fenugreek —MethL Cul¬ 
tivated I cooked either alone as a relish or with unreaTcnecI' bread 
{roti). Hooker, FI. Ind., II., 87. 

Oxalis corniculata, Linn .—CTialmorL Occasionally cultivated, 
usually wild; used as a salad. Hooker, L c.y I., 438. 

Portulaca oleracea, Linn.—Small purslain—Culti¬ 
vated everywhere. Green leaves cooked or eaten as a salad* 
Hooker, L c., I., 246* 

Amaranthus Blitum^ Linn *—CTiaittdL This and other species 
of amaranth, such as A. gangeticiis and its variety A. oleraceus^ ar© 
chiefly used as pot-herbs. Hoxburgh, 641. 

Ocimum Basilicum,- Linn.—Sweet basil—JXIZi U'dsL Cultivated 
as- a flavouring pot-herh* Boxburgh, 463^ 

Chenopodium album, Linn.— Bethmoa^ cJiardL Thi^ and (7* 
viride are used as greens and are very popular. 

Phytolacca acinosa, Boxb*— Jirrag, Cultivated up to 10,000 
feet for its leaves, which are used as greens. Roxburgh, 389. 

Basella rubra, Willd .—PdL Cultivated as greens. Rox¬ 
burgh, 275. 

Eumex vesicarius, Linn.— CMha-^dlang. Cultivated in becfc 
near wells. Roxburgh, 309. 

Perilla ocimoides, Linn.— Bhangma. Cultivated both for its 
leaves and for the culinary oil exp^pessed from the seeds. 

2 .—Products collected from plants cultivated for other purposes^ 

Under this head the following may be briefly noticed. The 
leaves of the coriander, Coriandrum sativuin*^ Linn, the dhaniya of 
he hiUs and plains, are collected as greens, the plant itself being 
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OHltiTated for its aromatic seeds. Similarly tbe leaves of the gram 
plantj Cicer arietinmny Linn,, and buckwheat are used as a spinach^ 
as well as those of the safflower, CartJiamits tinctoriuSy Linn, The 
leaves of most of the pulses, such as lobiyuy seniy Ac., grown for their 
seeds, are eaten; also of Srasaica campestru and Ferilla minimdes^y 
cultivated for their oil-seeds; of the different species of Arum 
grown for their tubers, and of HiMsms cannaUntiSy Linn., cultivated 
for its fibre. In' times of scarcity there are few products of the 
vegetable kingdom which are not absolutely hurtful that do not 
afford some aid to the poor man’s table. The next section gives a 
long list of those wild fruits, berries, and leaves that are thus brought 
under requisition, whilst the number of trees whose foliage affords 
fodder for cattle when the drought dries up the grass is hardly 
smaller. The value of the forests, therefore, in times of scarcity is 
considerable, and it is then that the hungry pour into them from 
every district in the plains, and try to eke out a miserable existence 
by collecting these berries and leaves. 


E.-PEUITS, CULTIVATED AND WILD- 

The cultivated fruits of the Kumauu division include tbe peach, 
apricot, plum, damson, cherry, apple, pear, quince, medlar, orange, 
lemon, lime, citron, walnut, mango, guava, plantain, pomegranate, 
fig, strawberry, and mulberry : a goodly list, but varying muchni 
quality. Most of the European fruit trees have been introduced 
and distributed from the plantations formed in recent years at Mns- 
sooree, Chhajauri, Paori, Hawalb%h, and Banikhet. Amongst the 
wild fruits may be noticed the gooseberry, red and black currant, 
blackberry, hazel-nut, raspberry, strawberry, figs, pears, apples, and 
w^alnuts, none of which are of much value. Wild rhubarb of the 
red species grows in large quantities in the upper ranges above 9,000 
feet and is of good flavour. In the following section will be found 
a short notice of the more valuable species and a list of the wild 
fruits that are commonly regarded as edible and in some respects 
afford a food resource, especially in seasons of scarcity. In each 
case a reference is given to a full botanical description from which 
the tree or plant may be recognized. 
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Citrus medico, Linn.—Citron. Brandis^ p. 50^ 

Brandis refers the citron^ limej and lemon as varieties of thi^ 
species. 

I. — medica proper—Citron. To this belongs the wild varieties 
known as bijaiira and karan-^plial found in the Bhiibar and along 
the Sarju under Gangoli Hat in Kumaun. The wild varieties are 
used for pickling and the dried rind is made into a preserve. The 
cultivated variety yields the welLknowm citron preserve ; and to it 
belongs the madhakari of Garhw41. 

II. — Limonum —Lemon. Madden refers to this variety the 
jmiiira found wild in the Kota Diin of Kumaun, and Boyle notes 
one called palicm-nimhu or pahmdr-kdgliazi as wild in the Dehra Diin 
and the north-western Himalaya. Madden states that the lemons 
produced in and around Almora in the cold season and allowed 
to mature in straw are of excellent quality. 

III. — acida —Sour-lime. This includes the nihi and its culti¬ 
vated varieties, the kdgliaziy &c. They are much employed for sher¬ 
bets and the like and thrive well in the warm valleys. 

IV. — Limettcu —Sweet-lime. This variety is cultivated in suit¬ 
able localities in Kumaun under the names mnrit-phal^ mUha-^nihu,. 
It ripens as far north as the valley of the Sarju near Bageswar and 
is much used for sherbets. The dried rind is in I’equest as a flavour-^ 
ing agent. 

Citrus decumana, Linn.—Shaddock, pumelo. Brandis, p. 55. 
This species was introduced into India from Java and is now com¬ 
pletely naturalised, ripening in the hills as far as Hawalbagh, near 
Almora, under the names sadaphal^ mahd-nibu. It is a great favourite 
with all classes and gives fruit all the year round, so that on one 
tree may be seen the flower and ripe and unripe fruit at the same time. 

Citrus aurantium, Linn., includes the bitter or Seville orange, 
the sweet orange and the bergamot. Brandis, p. 50. Of these 
three varieties the sweet orange is the form most commonly culti¬ 
vated. There are several local varieties, sorqe named after the locali¬ 
ties in which they are produced and others according to specific 
distinctions in size or flavour. The kaunla is the smallest and most 
esteemed, and of it the best cultivated varieties are found in the warm 
valleys of eastern Kumaun. Granges are now cultivated generally 
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tlirongliont the hills op to 5;500 feet and some excellent varieties' 
thrive at Bamti in GarhwdL The orange has been found wild or 
apparently wild with nnwinged petioles at Bageswar in Kumaun 
(Str. and W.) and with globose fruit, naked or margined petioles 
and oblong-lanceolate, acuminate leaves in Garliwal (T. T.) 

Vitis vinifera, Linn.—The vine. Brandis, 98, The fruit is 
called ddkhang in Knnaor, where it flourishes ; but it can be raised 
in Kumaun, where the rains are not too heavy. The vines and 
apricots of Knnaor are much praised in the Pur^nas. 

Mangifera indica, Linn.—Mango— Am* Hooker,II., 14. The 
mango is said to occur wild in the sub-Himalayan tract from Kumaun 
to Sikkim, but it is also cultivated in the Buns, The mango groves 
of the Kota Dun have more than a local repute. 

Prunns Amygdalus, BailL—^Almond— Baddm* Hooker, II., 

312. A few trees are cultivated in Kumaun, introduced probably 
by Aoghani workmen. 

Prunns persica, B. et H./.—Peach— Am^ reh Hooker, II., 

313. The usual English varieties have been imported and thrive 
well in suitable localities. The Kabuli peach is completely natura¬ 
lised in the north-western Himalaya and in places appears to grow 
wild. Brandis has some observations (p. 191) on its distribution, 
and notes that the blossom is apt to he killed by excessive frost and 
that a small green beetle, at times, strips the tree of its leaves. Mad¬ 
den states that at Almora the fruit does not ripen well nor does it 
ripen at Kaini Tal, but in the Debra Diin and the vrarmer valleys it 
comes to perfection and bears well. The flowers appear in January- 
May, and the fruit ripens in May-October, according to locality. 

Prunns Armeuiaca, Linn.—^Apricot —Cldidnij cliolay zm^d-dluj 
jald-4rUy kushn^dru, the galdam of Tibet. Hooker, II., 313. 

The apricot is commonly cultivated all over the hills, especially 
to the west, in the valleys of the Jumna and Tons, where it affords a 
very important local food resource and an article of export. An oil 
is there extracted from the kernels and is used in medicine and for 
perfumery purposes for the hair and for burning. This oil is clear, 
of a pale yellow colour and smeUs strongly of hydrocyanic acid, of 
which it often contains four parts in 100. Several European varie¬ 
ties have been introduced and distributed through the Kanikhet nad 
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Mussooree nurseries. The flowers appear .in Janiiary-May, accord¬ 
ing to elevation^ and the fruit ripens in May-September. 

Prunus Avium, Linn.—Sweet cherry or gean— GiUs. Hooker, 
IT., 313. Brandis unites this and the following and Hooker keeps 
them separate. This species is cultivated to the west up to 8,000 
feet. It flowers in April-May and the fruit ripens in June. The 
European varieties introduced have not succeeded in these hills, 
owing to the effect of the heavy rain on the young fruit. 

Prunus Cerasus, Linn.—^Acid cherry— Ahi’hhdht. Hooker, II. 
313. Cultivated up to 7,000 feet. Several varieties from European 
stock have been introduced and thrive where the rain is not excess¬ 
ive. It flowers and fruits at the same time as the preceding. 

Prunus Puddum, Roxb.—Wild cherry— Filya, paiya, padam, 
paddatru Hooker, II., 315. Common, both wild and half cultivated 
all over the hills of these provinces. The fruit, though very bitter, is 
eaten by the natives and is collected for Europeans to make the 
well-known hill cherry brandy. The flowers appear in October- 
November and the fruit ripens in spring. 

Prunus communis, Huds.—^Yellowbullace— Alu-huJehdra (blue), 
alecha, aMcha (yellow), chhota dhi (small variety). Hooker, II., 

315. Madden notes two cultivated varieties at Almora; one a dark- 
blue damson known as hliotiya-baddm, and the other a larger orange 
red variety called laddL The first ripens in July and the second 
in June, and both may probably be referred to F. communis, var. 
doynestica, plum or prune. Madden styles them palatable, but un¬ 
wholesome.” Brandis unites (p. 192) under this species the sloe 
and the different kinds of plums, damsons, and prunes. Many 
European varieties have been introduced with more or less success. 

Prunus Padus, Linn.—Bird-cherry— Jdmana. Hooker, II., 

316. This species occurs wild 4,000 to 10,000 feet The fruit, 
though insipid and somewhat astringent, is eaten by the natives and 
may be used in the manufacture of liqueurs. The flowers appear in 
the hot season, the fruit in the rains. Other wild species are (1) 
F* nepalensis, Ser,, which differs from P. Fadus by having the fruit 
twice as large with a quite smooth, thick-walled stone. (2) F. Jac- 
mqmontii, Hook. /., recorded from the Dhauli valley in Garhwak 
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(3) P. midnlata^ Ham., which occurs from the Jamna to Bhutan at 
500-8,000 feet, hut none of them hare any economical value. 

Frag^aria vesca, Linn.—Strawberry. Hooker, II., 343. The 
strawberry grows very well in the hills at Mussooree, Binsar, Eani- 
kliet, Naini Til, and on most tea plantations. Imported stocks 
also thrive, and indeed experience shows that the local stock 
should be renewed every three years and, w’heii possible, from cut¬ 
tings from other gardens. The wdld strawLerries {Frajjaria indicaj 
Aiiclr.^ — Kipalhja^ hhpiiJa and F. Vesca^ var. nvMcola) yield abun¬ 
dantly a palatable fruit, which, however, can be wonderfully im¬ 
proved by cultivation. The fruit of the cultivated species ripens in 
the hills during April-May. 

Cydonia vulgaris, Pers.—Quince— BihL Hooker, IL, 36S« 
The quince is cultivated in the hills up to 5,500 feet and is eaten 
fresh, candied, dried or in tarts. The fruit ripens June-July. 
Several European varieties have been introduced through the pub¬ 
lic nurseries and by private growers. 

Pyrus communis, Linn.—Pear —JFdspaip tidL Hooker, IL, 
374. The pear is cultivated for its fruit throughout the hills 2-8,500 
feet. Most of the European varieties flourish in Kumaun, and pears 
of excellent quality from Jalna near Almora and other gardens are 
BOW procurable in the Xaini Tal market. The tree flotrers in the 
spring and the fruit ripens during the rains. 

Pyrus PasMa, Ham.— 2IeJtaI, mGL Hooker, IL, 374. This spe¬ 
cies occurs wild everywhere in the hills 2,500-8,000 feet. The 
fruit is hard, hitter and -worthless, and is only eatable when half- 
rotten. The stocks are good for grafting. The flowers appear in 
the spring and the fruit ripens in Septeniber-December. 

Pyrus Mains, Linn.—Apple —Sehy eeo^ Hooker, IL, 373. The 
apple occurs wild in the hills 5,000-9,(HJ0 feet and is also cul¬ 
tivated. The flow^ers appear in the spring and the fruit ripens 
July-September. Much has been done of late 3"ear3 to promote 
pomiculture b}' the distribution of grafts of introduced species from 
the piiljiic nurseries. Apples of all varieties are now found in the 
markets of excellent quality and at a reasonable price- 

Pyrus haccata, Linn.—Siberian crab— Bau'-mehal, ffw(ila--7ne- 
kaL Hooker, II., 373. This species occui^s wild 6-11,000 feet. 

90 
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The fruit is small and sour, but is much prized by the natives, 
H. Strachey found it at Kunti in Byans of Kumaun bearing a 
very small red crab no bigger than a wild cherry and worthless 
to eat. The flowers appear in spring and the fruit ripens towards 
the end of the rains. 

Pyrus lanata, Don.— GaUon, mehalijfattu^ han^-paif/L Hooker^ 
II.j 375. This species is also wild and is not uncommon 5-lO^OOd 
feet. Like the fruit of P. Pashia^ the fruit of this tree is only eatable 
when half-rotten. The flowers appear in April-May and the fruit 
ripens in Augnst-October. There are several other wild species 
occurring in Kumaun, such as (1) P. Immauni^ Decaisne', 5-8,000 feet| 
(2) P. vestita^ Wall., known as mauli and one of the best (sweetest) 
wild fruits; and (3) P.Wall., known as Mliya^si'diifa. 
None of these, except P. vestita^ yield a fruit of any value, nor 
is it recorded whether the stocks can he utilised for grafting. 
All have been described by Hooker. 

EiibesGrossularia, Linn.—Gooseberry— Lepcha,ffaIdam{Bj{ms)^ 
sirgocM (Juhar). Hooker, II., 410. The wild gooseberry occurs 
in the dry parts of the inner Himalaya, 8-11,500 feet. Tlie flowers 
appear in spring and the fruit ripens in September-October. It 
has a sour taste and is small and not eatable. H. Strachey records 
having found it at Tala-kawa in Bytos in September and pro¬ 
nounces it worthless. The European cultivated varieties have 
been introduced, but do not thrive nor bear freely. 

Ribes glaciale, Wall.—^Blaek and red ciiiTant— Kuhiliya^ Jcala-^ 
hdliya mdngle (Byans), the red variety ; diirhui^ dongoU (Byans), 
the black variety. Hooker, II., 410. The red variety occurs 
rarely, but the black is frequent above 10,000 feet in Kumaun. 
The latter is the P. amiminatnm of Wallich. Both yield a sour, 
unpalatable fruit of no value. H. Strachey found it near Kabhi 
in Byans, where it is very abundant and yields a fruit described 
by him as “ small and insipid.” The flowers appear in May 
and the fruit ripens in September-October. 

Ribes nigruM, Linn,—Black curnmt—Pdpar. Hooker, II., 
411. This species occurs towards the heads of the Tons and Jumna 
and in Kumaun on the northern slopes of Eigari-Gudari (G.) over 
10,000 feet. The flowers appear in July and the fruit ripens in 
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Angus t-Septem,ber, Major Garstin states that the fruit is quite, 
as large and as palatable as the cultivated variety. 

Eibes mbrnni, Linn.—Eed currant— Pdpar, Hookerj jll., 411. 
This species occurs in both moist and arid tracts along the inner 
Himalajaj SjOOO-lSjOOO feet, Brandis notes that in Lahul there 
are specimens with a deep campanuiate calyx, the lobes of which 
are eiliate and the fruit {niangha) is yellow when unripe, but black 
when ripe with the taste of red currants. This fruit is altogether 
better than that of iL r/latiale above, though small and more acid than 
is agreeable. The cultivated red, white, and black currants have 
been introduced from Europe, but do not appear to succeed in the 
Kumaun climate^ 

PunicaGranatum, Linn.—Pomegranate —Andrddrim (tree and 
fruit), ndshphulj huMdla^ pmt-^anar (rind). Hooker, II., 580- The 
pomegranate occurs wild all over the hills. The flow^ers (red or yel¬ 
low) appear in April-May and the fruit ripens in July-September. 
There are several varieties cultivated, the flowering pomegranate 
and those with sweet or acid fruit, but. those raised from Afglian- 
istau stocks are preferred. The fruit is sub-acid and pleasant to the 
taste and allays thirst. Tlie bark is largely exported for tanning. 

Bassia butyracea, Eoxb.—Butter-tree— CMtira, chjdra; the 
butter is called chfdm-ka-piiia in Almora and phalel zndphahmra 
in the plains. Brandis, 290 ; As. Res., VIII., 477. This fine tree 
occurs along the outer ranges 1,500-4,000 feet. The flowers appear 
from ISTovember to January, and the honey produced by the bees 
that feed on them is esteemed above all others in Kumaun. Madden 
records its occurrence on the Kamolaghat leading to the Kota 
Ddn. In Sor, it is abundant in the Pithoragarh valley, reaching 
the size of a large tree as high up as Kantliagaon (4,000 feet), and 
it occurs in abundance in the Kali valley on both the Kumaun 
and Kepal sides, from Askot to Punagiri, near Barmdeo. The 
sweet insipid pnlp of the fruit is eaten and the cake left after the 
oil has been extracted is eatable. From the seeds a soft solid vege¬ 
table butter is extracted of the consistence of fine lard and of a deli¬ 
cate white colour, which does not melt in the heat of the plains and 
keeps a long time without deteriorating. It melts completely at 
120''‘F., and is used as a cold-cream and lip-salve. Pharm., 131. 
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Corylus ColurBa, Linn—Hazel— Kapdsi, Bhotiya-haddiju The 
hazel occurs -wild 5,000-10,000 feet to the west of the Ganges 
and in one strip of jungle in Painkhanda, nine miles north-east 
of Joshimatli and in a few other places in GarhwaL The flowers 
appear in March-April and the fruit ripens in the rains. The 
kernels of the fruit are eaten and in some places are as good 
English hazel-nuts. The trees hear every third year and yield a 
crop sufficient for export to the plains* 

Juglans regia, Linn,—Walnut— AhJiroi, kJiawt, die. Brandis^ 
497. This tree occurs wuld and planted throughout the hills. The 
fruit ripens in July-September and numbers several varieties, the best 
being the thin-shelled or hdgJiazi-akhrot. The better sorts appear 
to be more common to the west of the Ganges. An oil used for 
burning and culinai'y purposes is expressed from the kernels of both 
the wild and cultivated varieties. 

A mere list of the remaining trees, cultivated and wild, that 
afford edible products will be sufficient. A description of each 
tree will be found in Part V. of my ^ Notes on the Economic Pro¬ 
ducts of the North-Western Provinces.’ 


Scientific name. 

Vernacular name. 

Beference. 

Portions edible,. 

Dillenia indica 

Chalta^ chalita 

Hooker, 

L,36 ... 

Buds, calyx, leaves 
and fruit. 

Anona squamosa 

Behe 

n 

78 ... 

Fi'uit (Barmdeo), 

wild. 

Beiberis asiatica ... 

Kilmora 

n 

no ... 

iBruit: other species- 
1 also eaten. 

,, aristata 

Chotra nachi^sJtin 

(Bhot). 


no ... 

Fruit often dried like 
raisins. 

Capparis spinosa 

VUa-kdnta s.. 

5> 

173 ... 

iFlower-buds pickled 
as capers ; fruit. 

Flacourtia Eamont- 

Kandi, Kanddi ... 

99 

m3 

Fruit. 

chi. 




Flacourtia sepiaria... 

... 

99 

194 ... 

Fruit, 

Saurauja nepalensis, 

Gogina^ gogdna 

9f 

S86 .. 

Do. 

Bombax malabari- 

Semal 

» 

849 ... 

Calyx of flower-buds. 

c\im. 





Sterculia mens 

... 

99 

355 ... 

Boasted seeds. 

Grewia asiatica 

Dhdmant pharsiya 

99 

387 ... 

Palatable sub-acid 

fruit. 

„ oppositi folia, 

Bhengdl ... 


384 ... 

Ditto. 

„ scabrophylla, 

(jur-hheli ,,, 

99 

387 ... 

Ditto. 

Elseocarpus Varu- 

Jalpai 


407 ... 

Fruit: very rare. 

nna. 
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Scientific name. Vernacular name. Eeference. 


Portions edible. 


Gljcosmis penta- Bam-nim6uptlru^ pota- Hookers I., 499 

piiylla. j la, 

Himoiiia acidissimas'„ 507 , 

Feroiila Elephant-' ... „ 516 . 


nm. 

.ZRgle Marmelos 
Garuga pinnata 
Zizyplius Jojuba 
5, Tulgaris 


\BeI, sripkaia 
Kithira, kbarpat ••• 
hera 

\Kandldri^ kul phaly 
kkaiis, beri. 

{Mako, bamolan. 


„ CEnoplia ... Mako^ bamvian ... „ 

„ ^ oxypbylla .. Glyar ... „ 

Hovenla dulcis ... ... „ 

Sageretia oppositi- Agiaia ... „ 

folia. 

Vitis lanata Asauju/a, pahdr^phutu, 

purain. 

.Slsculus indica ... Pankar ... „ 

Pistacia inte^errima, (fruit) ... Hooker,! 

Semecarpus Anacar-ji^/u/d^t’a, 5/ie/a ... „ 

dium I 

Buciianania latIfoliajPtyd/, muriga, bath- ,, 

bhildwd, 

Spontiias mangifera, Amra, bahamb, amdra, „ 

Moringapterygospei-Sa/idjaa, ijfAjwa „ 

nia. 

Bauhinia malabarica, AmU ... ^ 

,, variegata, \Kaekndr, khairwdlf „ 

bartdl, 

„ purpurea Kanhjdr, kamian, yu- ,, 

rial, 

„ Vahlii ... MdljaUf mala „ 

Taniarindus indica Jmh ... „ 

Caasia Fistula .. Kitwal\ kitohi, if.ola „ 
P'rinsepia utilis .. Bhekara, dhateluy Jha- 
teia, 

Kubiis lanatiis .. Hi&dlu ... 

,, paniculatus •• Kdla-hisdluy anchti, 
patharola, 

5 , mo’uccanus ... Katsul, hUdla .*.{ 

,, iiiTCus tiia-hihdlu „A 


55 lasiocarpiis ... Misdiu^ kdla^ and Idl ... 

,, ellipticus 4,, Gauri^phal, jogtpa- 

fdsdlu, 

5, imtans .. Langur^ sinjdng (Bhot). 

Terminalia bellerica, Bahera 
Eugenia operculata,, j/fdi-Jdwara 
Alangium Lauiarckii 
CornuB inacrophyila, Kdgahi, ruchiga 
5, capitata ,,J[Baniaura 


Fruit: very rare in 
Bhataar, 

, Pulp of fruit In sher¬ 
bet : wild. 

.jFruit: cuitirated and 
wild. 

.1 Ditto: ditto. 

.'Fleshy black drupe. 

. 'Fruit: cultivated. 

. Ditto: cultivated 

and wild. 

. Ditto: wild. 

Ditto: do- 

. Dittoz'CultivatedancI 
wild. 

. Black, succulent fruit. 


. Seeds steeped and 
ground. 

. Fruit. 

. Fleshy receptacle 
around seeds. 

. Kernels of the fruit. 

. Fruit. 

. Bark, leaves, flowers, 
po(is. 

. Ijeaves. 

, Ditto and flower- 
buds. 

,! Flower-buds. 

J Seeds. 

. I Fruit: cultivated. 
.‘Young poiis. 

. iOil of seeds. 

I 

.jFruit. 

.1 Black fruit. 

i 

, ;Red fruit. 

. j Brownish-yellow fruit 
i common. 

.jRed ami black fruit; 
i common. 

I Yellow fruit, common. 

..'Bed. fruit. 

.* Kernels of fruit. 

« Fruit. 

. Do. 

.. Do. 

.. Do. 
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Scientific name. 

Vernacular name. 

Eeference. 

Portions edible. 

Lonicera angustifo- 
lia. 

1 Geang (Jaunsar) 

Hooker, 

III., 13... 

Emit. 

■Viburnum stellula- 

Ldl Ht-maliga 


4... 

Do. 

turn. 





Anthocephahis Ca- 

Kadam ... 

39 

23... 

Do.: cultivated. 

damba. 



Eandia uligxnosa ... 

Pinddru 

99 

110... 

Do. 

„ dumetorum, 

Mamphali manyul ... 

99 

110... 

Do. 

Msesa argentea ... 

Phaseraf gogsa *». 

BrandiS; 

, 283 ... 

Do. 

Ortlianthera viminea, Chapkiya ... 

j> 

334 .. 

Flower-buds. 

Cordia Myxa 

B airaia, baurala ... 

99 

336 ... 

Fruit. 

„ restita ...j 

iHn, hum ... 

99 

338 

Do. 

Ehretia serrata 

Puna, panden^ ... 

>9 

339 ... 

Do. 

„ laevis 

j Cham ror ... 

99 

340 ... 

Do. 

Hippopliae rham- 
noidcs. 

Dhur-chuk^ iariva^] 

chuk. 

99 

388 ... 

Do. 

Elaeagnus latifolia, 

Ghiwaii 7nijhaula 

99 

390 

Do. 

Morns indica 

Tut tueri ... 

>9 

408 ... 

Do. 

„ serrata 

Kimu, himu 

99 

409 ... 

Do. 

„ laevigata 

Shdh-tut, siyah-tut 

99 

409 ... 

Do. 

„ multicaulis 



,, 

Leaves for silk-woruiak 

„ cbinensis #♦. 



,, 

Do. 

Eicus Carica ... 

Anjir 

99 

418 .. 

Fruit. 

„ macrophylla... 

Timla ... 

Roxburgh, 645... 

Do. 

virgata ... 

Beru ... 

Brandis, 

419 

Do. 

„ Cunia ••• 

Kunia, kninau 

99 

421 ... 

Do. 

„ glomerata 

Gular, panwa, lelka,,. 

99 

422 ... 

Do. 

Artocarpus Lakoocha, 

Oahu, barhal 

99 

426 ... 

Do. and male flower 
heads. 

Celtis australis ... 

Kharak 

99 

428 ... 

Fruit. 

Antidesma diandrum, 

Amli, sarshotif sar~ 
sheti. 

99 

447 ... 

Do. 

Briedelia retusa 

Gauli 

99 

449 ... 

Do. 

Fhyllanthus Emblica, 

Aonla, amla, amlika,,. 

99 

454 ... 

Do. 

Securinega obovata. 

Gwdla-ddrini, dhdni.». 

99 

465 .. 

Do. 

Myrica sapida 

K alpha 1 

99 

495 ... 

Do. 

Ephedra vulgaris ... 

Khana 

99 

501 ... 

Do. 

Musa sapientum 

Kela 

Eoxburg 

h,223 ... 

Do., wild and culti¬ 
vated. 

Dendrocalamus stric-. 


Brandis, 

664 

Tender shoots. 

tns. 

^dns 
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P.-PAETS OP WILD PLANTS USED AS POOD IN THE 
HILLS OH SUBMONTANE THACT. 

The following gives some of the wild plants of which parts 
are used for food in seasons of scarcity. Some of tliem, such as the 
lotus, yams, and wild millets, are always eaten by the poorer 
classes :— 


Scientific name. 

I 

Vernacular name. 

! 

Reference. 

Parts edible. 

Nelumbinm specio- 

1 

"KanwaL padam. am- 

Hooker,!., 116...j 

Stalk, leaves, and 

sum. 

haj. 


roots. 

Triiimfetta rhomboi- 

Manphora, jhtnjhm 

j 

„ 395„.! 

Leaver and seeds. 

dea. 

1 


^ pilosa ««. 

Leshwa-kumariya ... 

„ 394... 1 

Ditto. 

Tribal us terrestris 

\GokJiru 

„ 423... 

Leaves and fruit. 

liCea aspera ... 1 

Kumaliy kurmdli 

„ 666... Fruit. 

Piieraria tuberosa ... i 

Bildl’Aund, kirdh. 

puna, sardl (Jaun- 
sar). 

Hooker, IX., 197... 

Tuberous roots. 

I 

Plemingia congesta, 

Mu^-kda ...’ 

„ S29... 

Pods. 

Cassia Tora 

Bandr, panwdr ... 

„ 263... 

Leaves and stems. 

Trianthema mono- 
gyna. 

BiMhapra .. 

n 660...j 

1 

Ditto. 

Hydrocotyle asia- 

Thalkari 

„ 669...| 

Leaves. 

tica. 




Ipotnoea sessiliflora. 

Haran-khurif hara .. 

Roxburgh, 159...^ 

Ditto and stems. 

Solaniim verbascifo- 
iium. 

Aheda ... 

„ 189*.. Fruit. 

i 

Celosia argentea ... 

Sirdlif ghogiya 

„ S28...'Leaves and stems. 

Bigera arvensis 

Das ... 1 

Drary, IIX., 29.., 

Ditto. 

Euphorbia angusti- 
folia. 

Dudhila^ghds, mahd-l 
Mr, 

„ 120... Seeds. 

i 

Ertica parviflora ... 

Berain, shishona ...1 

Roxburgh, 654... 

Leaves. 

Aloe vulgaris 

Guikwdr ...!' 

Drury (U.P.)27... 

Seeds and leaf pulp. 

Commelyna obliqiia, 

Kdm, kanjura ,..t 

Drury (F.P.)III., 


310 

Beaves and stems. 

Bioscorea sagittata, 

Tair^ tarur ,.,i 

Royle 

i Roots. 

5 , versicolor, 

Gen th gitk i gojir^-l 

Drury (F.P.)IIX., 



gkanjin. 

277 

Do. 

pentapbylla 

Taguna, idkuli 

« 276. 


„ qninata ... 

Magiya^ mmtya ... 


Do. 

„ deltoidea... 

Gun ... 

««• 1 

Do. 

„ aculeata ... 

Man-diu 

276 ... 

Do. 

Oplismenus colonus. 

Stiun, jangli-mandira, 

,, u /O ••• 

Seeds. 

Saccharum Sara 

Sarhar sardr 

Roxburgh, 82 ... 

Bo. in Bhabar. 

Scirpus Kysoor 

\K.aseru 

„ 77 ... 

Roots. 

Asplenlum polypo- 

Lingura 

••t 

Fronds. 

dioides. 



Nephrodium odora- 
tnm. * 

Kutra 

••• 

Do. 


1 Bescriptions of all tliese plants will be found in Part V. of my * Notes on tbe 
Economic Products of tbe North-Western ProTinces,' Allalmbad, 1881, 
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II. —Vegetable substances used in medicine or for 

INTOXICATION. 

A.—Dktjgs. B.—Narcotics and Spirit. 

A-DEUGS. 

My olyect in the following list of the vegetable drugs found 
and used in or exported from the Himalayan districts of these 
Prownces is to give a reference to a work where each one is botani- 
cally described and also to a work where their medicinal properties 
have been noticed^ It would be out of place here to do more 
than briefly indicate the therapeutic virtues attributed to them by 
European and hTative practitioners. The following remarks^ of 
Dr. Burton Bromi on the vegetable drugs collected for the Lahore 
Exhibition will form a fitting introduction to this section of our 
subject:— 

The medicinal use of preparations of vegetable drugs has been 
for a long time of the greatest importance, and until a comparatively 
recent period the number of drugs obtained from plants and animals 
greatly exceeded that of preparations from the mineral kingdom. 
This depended on the fact that until chemical knowledge was fixed 
on a firm basis, it was only with great difficulty and after many 
failures that chemical products could possibly be obtained ; while, on 
the other hand, the different parts of plants to which a medicinal 
use was assigned were easily distinguished and procured without 
much trouble. In Europe, owing to the progress of science, mine¬ 
ral preparations are now most extensively made and used for 
medicinal purposes, and many of our most valuable drugs are derived 
from this kingdom. But in India the knowledge of chemistry is 
confined to those among the natives who have been instructed by 
Europeans, and therefore medicinal substances procured from the 
mineral kingdom are comparatively seldom made or used, except¬ 
ing by those who have been so taught; or those mineral articles 
are used which are procurable without much skill in preparation 
and are often of little efficacy. The use of vegetable drugs would 
probably be the first to recommend itself to those seeking relief from 

^ A full description of each plant or tree and a more detailed noticeof uses of 
each drug will be found in my “Ijlotes on the Economic Products of the North- 
Western ProTinces/’Part VII. *Panj. Products. 
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pain and ciiseascj because plants are everywhere at hand^ their num¬ 
ber is very great, and their forms are distinctive and often peculiar, 
and in some cases they have been supposed to bear a more or less 
obscure resemblance to certain parts of the body, either in health 
or when diseased. Thus, in olden times, we find in Homer that 
Nestor used a poultice of onions, cheese, and meal, mixed -with wine, 
to Machaon's wound ; and the former substance was used by the 
ancient Egyptians in cases of dropsy. The hellebore of Anticyra 
was long extolled by the Greek writers, and is said to have been 
used by Melampus of Argos to cure the daughter of king Proclus 
of melancholy. It has also been supposed that opium was the 
Nepenthe of Homer. 

“ Enough has been adduced to prove the antiquity of those sim¬ 
ples or Galenical preparations as medicinal drugs derived from the 
vegetable kingdom, and it is well next to consider in what manner 
the use of drugs was probably commenced. The use of each vege¬ 
table preparation was, probably, at first brought about by the expe¬ 
rience of individuals, each of whom had found that certain plants 
were useful in the diseases which afflicted himself or his neighbours, 
and this knowledge was more rapidly spread owing to the ancient 
custom of placing the sick in public roads and markets, so that 
passers-by might communicate information respecting such remedies 
as were employed in similar cases. As observed by Herodotus, in 
this way a knowledge of a great number of medicines would be 
acquired, at first chiefly of those which were indigenous to the coun¬ 
try, but gradually the drugs of other countries would become known, 
especially those which were found to be of undoubted eflScacy in 
the disease for which they are used. 

Hence it is to be expected that there will be found a larger 
number of substances, which are inert or nearly so in a Materia 
Medica which comprises indigenous plants only, than in a collec¬ 
tion of drugs brought from a distance. Moreover, as the imported 
drugs must always be more costly than the indigenous ones, there 
will always be a tendency to substitute some indigenous substance 
which may resemble the foreign one in appearance or action, espe¬ 
cially as the description of the drags or of the plants from wEich 
they are derived was formerly much less carefully attended to than 
now. Thus it will be seen, as above stated, that an Indian plant, 

91 
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FicrorUza Kurrooct^ has been substituted for the more renrote 
hellebore of the Greek physicians. Similarly a kind of Valerian 
takes the place of Asarahaeca, and fruits of GaTclenia that of the 
juniper. This substitution would certainly bring the kind of remedy 
in which it was employed into disrepute, as the substance used for 
adulteration would differ greatly from the original drug in its- 
powers and mode of action. 

Besides the above modes of ascertaining the natures of reme¬ 
dies, which, being founded on actual experience, must be termed' 
improved methods, there is another mode called the Doctrine, 
of signatures^ This is founded on tlie belief that every natnraf 
substance possessed of medicinal virtues indicates by its external 
character the disease for which it should be employed. Thus 
turmeric, rhubarb, and other roots, which have* a brilliant yellow 
colour, were supposed to be specially useful in jaundice and 
diseases-of the liver. Cassia fistula (amaltds)^ from the peculiar 
septa of the fruit resembling the valves’of the intestines, is supposed 
to be especially destined for the cure of diseases of those organs ; 
and similarly, poppies, from the shape of their capsule, were sup¬ 
posed to be useful in diseases-of the head ; ami roses, from the colour 
of their petals, in those of the blood. Many small rod or yellow 
seeds, especially those of cruciferous plants, were supposed to be 
useful in cases of gravel, the deposit of which they sometimes^ 
resemble in appearance ; and sdlap nvisri is used in diseases of that 
organ to which the name of Orchis (applied usually to the plant) 
is assigned. The convoluted pod of the Uelicteres Isora is employed 
in colic, rince it is supposed to resemble the twisting of the coils- 
of the intestines. But although it is probable that the use of differ¬ 
ent drugs was commenced in some of the ways already spoken of, 
yet at the present day the native physicians have adopted, with 
some moditications, the idea of Galen respecting the method of 
operation of medicines: this was, that the uses of all medicines were 
derived from their elementary or cardinal properties—namely, 
heat, cold, moisture, and dryness ; and that all diseases could also 
be classed under the above heads, but that in the treatment of dis- 
ease a medicine should always be employed which was of a con¬ 
trary nature to the disease treated. Thus a cold disease requires a 
hot remedy and the converse.It is probable that ignorance of the 
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attacliiTieiit to tliis tlieory- (wliicli is well known to naiiTo yaiieiits 
and halirm) is often an obstacle to the employment of Enropean 
medicines in tbe hands of European practitioners among naiires, 
as either a remedy which they consider hot is employed for a dis¬ 
ease which is also considered hot, or the prescriber does not state 
whether the remedy given is a hot or cold one even when asked. 
Although the theory that medicine acts by being hot or cold only 
is entirely erroneous, yet it has so strong a hold on the confidence 
of many natives that, without some attention to it, it would 
be difficult in many cases to induce them to take the medicine 
ordered. 


The following is a list of some of the drugs employed, show¬ 
ing their nature according to native ideas, and also their real use 
in European medicine :— 


ScientiSc name. 

Vernacular name. 

Reference.^ 

Real me. • 


Cold m^dicims. 



rhyllanthns Emhll ca, 

Aonla, amllka 

Brandis, 454 


Astringent and acid 

Linn. 



1 

purgative. 

Rosa centifolia, 

Gul-surkh ... 

„ 200 

.'Astringent and purga^ 

Linn. 




tive. 

Ro'sa alba, Linn. 

Gul-seoti ... 

„ 200 

.’Astringent. 

Citrus Anrantium, 

Narangi 

„ 53 ... 

, Astingent, tonic. 

Linn. 



1 


Tamarindms indica, 

Lmli 

,, 168 ... 

: Refrigerant. 

Linn. 



i 


Terminalia Chebiila, 

Harera ...! 

„ 223 ... 

.Astringent. 

Retz. 

1 


1 


EhusCorlaria, Linn., 

3amak *»• | 

„ 120 ... 


Ditto. 


Hot medicines. 



Semecarpns Anacar- ' 

Bbilawa Brandis, 124 ... 

Acrid. ^ 

dium, Linn. 

} 




Coryltis ■ Colnrna, ] 

Eindak 

„ 494 

Demulcent. 

Linn. 





!Zingiber officinale, i 

Sontli ’ 

Drury, 163 ... 

Aromatic. 

Roxb. 1 



I 


Moschns Mnshk 

1 

1 

Ditto. 

Aqiiilarta AgallochaJ'fi’d j 

Brandis, 387 ...i 

Tonic. 

Roxb. 

1 




Amber f 

Cahmba ...1 

... 


Ditto. 


^ The references are to Brandis* Forest Flara^ Drxiry’s Iheful Plants, Hooker’s 
Flora of British ludkif and the Pkirmacopma of hidlu. 
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Scientific name. 

Vernacular name. 

Reference. 

Real use. 



Dry medicines. 


Prunella (species) *,• 

Ustukhudus 

tt 


Aromatic. 

Raw silk 

Ab-i-reshm 



Inert. 

Centaurea Behhen, Baliman 
Psoralea corylifolia, Babe hi 


... 

Tonic. 


Hooker, II., 103 . 

Ditto. 

Linn. | 





Ginnamomum zeyla- 

Dal chin! 

• •• 

Brandis, 375 ... 

Aromatic, 

niciim, Bayn. 





Cinnamomum Tama- 

■Kirkiriya 


„ 374 ... 

Ditto. 

la, Nees. 




Mentha sativa, 

Padina 



Ditto. 

Linn. 





Crocus sativus Linn. 

Zafran 

Moist remedies* 

Inert. 

Phyllanthus Emblica, 

Aonla 


Brandis, 454 ... 

Astringent. 

Linn. 




Silica (of the batnbu), 

;Tabashir 


„ 566 ... 

Inert. 

Yitis vinifera (rai- Zirishk 


„ 98 ... 

Demulcent. 

sins). 





Camphor 

iKaffir 


••• 

Aromatic. 

Onosma echioides, Gau-zaban 
Sm. j 


«#• 

Tonic. 

Coriandrum sativum, Dhaniya 
Linn. | 


Hooker, II., 717, 

Aromatic. 

Nymphaea stellata,'Nilofar 
Wind. 1 



Inert. 


“ From the above list it will be seen that many of the cold reme¬ 
dies are what are used in European therapeutics as astringent 
medicines, while the hot remedies are principally aromatics, while 
remedies having various properties fall under the dry and moist 
categories.” 

A. 

Ahms precatorius, Linn.—Indian liquorice— Gunchi, raUi, 
ratnaliya; described by Baker in Hooker, FI. Ind., II., 175. The red 
or white seeds are used as a weigh't'and as beads in a rosary ; hence 
the specific name, and also for fistula in native practice .The root is 
used as a substitute for, and to. adulterate, true liquorice, and an ex¬ 
tract from it, like that from the latter, is officinal. Pharm., 74, 446. 

Ahntilou indicnm, Don .—Kangcd ,■ described by Masters in 
Hooker, I., 326. The leaves yield a mucilaginous extract used as 
ademulcejat. The root is used in leprosy and in infusion as a cooling 
drink, and the seeds are considered laxative and are given in coughs. 




OF THE NOBTH-WESTEBN PBOVIHCES. 


725 


Acacia arabica^ Willd.— Bahul; described by Baker in Hooker, 
II., 293. This tree and others of the same genns yield a gum which 
is used as a substitute for gum-arabic. The bark is considered a 
powerful astringent and is used as a substitute for oak bark, and the 
leaves enter into preparations for sores and cutaneous affections 
Pharm., 62, 77. 

Acacia Catechu, Willd.— Khair; described by Baker in Hooker, 
IL,295. The extract called kath yields an active principle consisting 
of mimotannic acid and catechu and is used as an astringent and 
tonic. Pharm.j 62, 63. 

Achyrauthes aspera? Linn.— CMreMra; described by Drury 
(TJ. P., 4). The seeds are given in cutaneous diseases, the flower¬ 
ing spikes in hydrophobia, the bruised leaves as an application for 
stings, and the dried plant in colic. Pharm., 184. 

Aconituill ferox, Linn.—^Aconite— Mitha-zahar (bazaar), mau- 
ra-itikh (root), maMr; described by Hooker and Thomson, I., 28 : see 
also Pharm., 3, 434. This species is found above 10,000 feet and is 
largely export ed. It yields a deadly poison used in rheumatism 
and neuralgia. 

Aconitum heterophyllum, Linn.—Aconite— Atis (root) ; de¬ 
scribed by Hooker and Thomson, L, 29. This species also grows at 
high elevations above 8,000 feet. It is used as a tonic, febrifuge, 
and aphrodisiac, and with A. Lycoctonum {Bish) and A. Napellus 
{PUiya-kachany and dudhiya^ the roots), occurring at similar eleva¬ 
tions, is exported in small quantities to the plains. Pharm., 4, 434. 

Acoms calamus, Linn.— Gur-hach, hack (root); described by 
Drury (U. P., 13). The dried rhizomes are used as a bitter, aromatic 
tonic in fevers, rheumatism, and dyspepsia, and are exported to the 
extent of about 26 tons every year from the Kumaun forest division. 
Pharm., 249. 

Actiniopteris radiata. —The Asplenium mdiatum of Hoyle— 
Mcr-^pankhi^ Mor--pachh, This fern is used as an anthelmintic. 
The root of Goniopteris pToliferum is used in fevers and that of 
I^ephfolepis cordifolia in electuaries. 

Adiantum CapiUus-veneris, Linn.—Maiden's hair fern—^the 
miMraka of Kumaun. This fern and A. vmustum {PareseosMn^ 
ImnBTdj) are exported from the Kumaun forest division, both as a 
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medicine and a dye, to the extent of about 10 inaunds a year. They 
are both considered astringent, aromatic, tonic, and emetic in large 
doses. The rhizomes and dried leaves of various otlicr species of 
ferns are sold in the bazaars under the names uhdikandrii/4n and 
hahikanh^n, corruptions of the names Scolopciidriwn and Poh/podiiim 

TRgle Marmelos, Corr.—Bael— Bel; described by Hooker, L, 
516. The fruit is a specific in atonic diarrhoea and dysentery. 
Pharin., 46, 441. 

Albizzia Lebbek? Benth.— Sii'as; described by Baker in Hooker, 
IL, 298. The bark is applied to sore eyes and the root in making 
an ointment used in ophthalmia and in cutaneous afFections and is 
given in decoction for diarrhoea. 

Allium Cepa, Linn,—Onion— Pij/dj. This common vegetable 
is used in special diseases as a stimulant, diuretic, and expectorant. 
A, satiimm —Garlic— Lahsan —is supposed to have similar proper¬ 
ties in native medicine. 

Aloe indica, Royle— GMl^aiom; described by Drury (U.P., 26). 
The bitter inspissated juice contains a cathartic principle. A, per-- 
foliataj Roxb., occurs rarely in gardens in Kumaun. Pharm., 242. 

Alstonia scholaris? R. Br.— Chhatiphi^ saiiphi of the Blnibar ; 
described by Drury (U. P., 29). The bark is a powerful tonic, an¬ 
thelmintic, and antiperiodic : the milky juice is applied to ulcers 
and mixed with oil in ear-ache. It is also valuable in dysentery 
and diarrhoea. A- lucida^ the difidlii of Kumaun, is found on the first 
range and is said to possess similar properties. Pharm., 137, 
455. 

Amarantus farinaceus and others of the same and allied genera 
are held to possess diuretic and purifying properties. Pharm., 184. 

Anagallis arvensis, Linn., var. Pimpernel—./oni7i- 

rndfij jainghani; described by Drury (F. P., IL, 128). Triturated 
it is used to intoxicate fish and to expel leeches from the nostrils. 

It is also used in cerebral affections, leprosy, hydrophobia, and 
dropsy. 

Anatlierum muricatum, Beauv ,—Kas or kJms; described 
by Drury (U. P., 38). The roots are given in infusion as a 
febrifuge and in powder in bilious affections and also yield an oil. 
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Aneilema tuberosa? Ham., Mnrdamiia seup'ijluni^ Rojle—” 
and Sf[fed (roots). The rootlets furnish an astringent, 
tonic preparation and are exported for this purpose from Kumaun- 
Pliariii., 2r35. 

Anisomeles OYata, R. Br.— Gobam; described by Drury (F» P., 
11., 557). This plant has carminative, astringent, and tonic pro¬ 
perties ainl also yields an oil. Pliarm., lt>8. 

Anona squamosa, Linn.—Custard-apple— Sihqdial. sliffn/aL 
Hooker, FL Ind.j I., bd. The powdered seeds mixed with flour of 
gram and water make a hair-wasli and the bruised leaves w'itli salt 
make a cataplasm to induce suppuration. 

Artemisia vulgaris, Linn.— Pat?; <lescribed by Roxburgh, 50tt, 
Tliis species is common in Kiimaun ; it has stomachic and tonic pro¬ 
perties and is given in fevers. ^ivparla, has simi¬ 

lar uses. Pharin., 122, 126. 

Argemoue mexicana, Linn.— Kant eh ; described by Hooker 
and Thomson, L, 117, An introduced plant now completely 
naturalized. The seeds yield an oil, used as a mild, cooling laxa¬ 
tive. The juice of the plant is diuretic, relieves blisters and heals 
excoriations and indolent ulcers. Pharin., 22, 440. 

Argyreia speciosay Choisy— Gao-patfa.hich-tdmk ; found wild 
in the Dclira Dun aiicl the Bhabar, described by Drury (U. P., 49), 
The leaves are used a,s emollient poultices for w’ounds and externalij 
in skin diseases, having rubefacient and vesicant properties. H. 
setvsa occurs in the Sarjii valley near Kaji^kot. Pharin., 157. 

Artocarpus integrifolia, Linn.—Jack-tree— Iv.thal; described 
by Brandis, 425. The juice of the trunk is used in glandular swell- 
inns, the vuunn: leaves in skin diseases, and the root in decoction in 
diarrhoea.. 

Asparagus adscendeus, Roxb.— Khaimwa; described by Rox¬ 
burgh, 291, The tuber of this species is used as a demulcent and 
tonic. 

Asparagus racemosus, IVilld.— Sitrdwal (plant), 5 o 2 {£?a/i(root), 
luilipim (fruit). The root is used in special diseases and has also 
demulcent properties in veterinary medicine. Pliarin,, 243. 
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B. 

BcenningliaTisenia albiflora, Keich.—White me— PisiL-ghds / 
described by Hooker; I., 486. Exported and used as a medicine 
for poultry. 

Balanites Roxburghii, Planch.— Inguwa; is found in Dehra 
Diin (Boyle), and is described by Bennett, I., 522. The leaves 
have anthelmintic properties and the bark is used as a cattle 
medicine. The unripe drupes have strong cathartic proper¬ 
ties, but -when ripe are pleasant and the seeds are given for 
coughs. 

Baliospermuin indieum^ Dne.—Croton— Jangli jamdlgota ; 
described by Drury (F. P., III., 192). The seeds are used as a pur¬ 
gative, but in over-doses are an acro-narcotic poison. They are also 
used externally as a stimulant and rubefacient. The oil is a power¬ 
ful hydragogue, cathartic, and useful for external application in 
rheumatism. Pharm., 201. 

Barleria cristata? Linn.— Gorp-jiba^ kdla-bdnsa (leaves) ; 
described by Roxburgh, 471. The seeds are supposed to be an anti¬ 
dote for snake-bites and the roots and leaves are used to reduce 
swellings and in coughs. 

Bassia butyracea, Roxburgh (seepage 715 antea). The butter 
is used for rheumatism and as a pomade and lip-salve. The oil 
of J5. latifolia is used for soap and emollient ointments and the 
spirit distilled from the flowers as a stimulant. Pharm., 130, 
131. 

Bauhinia variegata, Linn.— KJuvairdlj kachndr ; described by 
Baker, II., 284. The root in decoction is useful in dyspepsia and 
flatulency ; the flowers with sugar as a gentle laxative; and the bark, 
flowers or root triturated in rice-water as a cataplasm to promote 
suppuration. 

Benincasa cerifera, Savi— Blmnja, petha^ Jcumhra (see page 
700). This gourd has alexipharmic and tonic properties and is 
given in dysuria in native practice. 

Berberis Lycium, Boyle—; described by Hooker and 
Thomson, I., 110. The root is known as kingora’-ki-jar in the hills 
and dar~h<xld and dm^^chob in the plains. An extract from the roots 
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known as and it is chiefly from this species that it is 

obtained in Sirmor and GarhwAl. The medicinal extract is hig y 
esteemed as a febrifuge and as a local appHcation in eye-diseases. 
It is said by some to have been known to the ancient Greeks and 
Romans as' ‘ Lykion,’ and pots labeUed “ Best Himalayan Lykion” 
have been found in the ruins of Pompeii, but this identification is 
disputed. In Kumaun B. aristata and B. asiatica yield rasaut. 
average annual export of the root from the Kumaun forest division 
is about two maunds and from Garhwal about double the quantity. 
Pliarm.j 13, 436. 

SoorlLEdiViSf diflftissi, Linn.— Gdda^puTna ; described by Drury 
(F. P., III., 34). The root of this common weed is given in infu¬ 
sion as a laxative, anthelmintic, and cooling medicine. Pharm., 
185. 

Bombax malabariciun, T>^Q—Semal; described by Masters in 
Hooker, I., 349. The gum is given in asthenic cases; the root fur¬ 
nishes one of the inusali and is used as a stimulant and tonic and in 
large doses as an emetic, and the leaves are employed as an aphro¬ 
disiac and in special diseases. Pharm., 36. 

BoswelHa thurifera. Cole—Indian frankincense—the salU of 
Garhwal ; described by Drury (U. P., 84). The gum is prescribed 
with clarified butter in special diseases, with cocoa-nut oil for sores, 
and as a stimulant in pulmonary diseases. Pharm., 52. 

Brassica nigra^ Koch.—Black mustard— Kdli sarson. This 
and the allied species, B, alba and B. juncea^ are frequently used in 
medicine as rubefacients and vesicants. Pharm., 25. 

Briedelia montana? Roxb .—Kangnaliya ; described by Rox¬ 
burgh, 705. Reported to possess astringent and anthelmintic pro¬ 
perties and found at 3-4,000 feet. 

Buchanania latifolia, Roxb.— Chironji; described by Brandis, 
127. The oil extracted from the kernels of the fruit is used as a 
substitute for almond oil in native medicinal preparations and con¬ 
fectionery. 

Butea frondosa, Roxb.— Balds, dhdk; described by Brandis, 142, 
The inspissated juice obtainable by incision is used as a substitute 
for kino : the seeds as a vermifuge and anthelmintic and when 

92 



730 


HIMAl'LATAN distkict^ 


made into a paste as a remedy for ring-worm. parviflora— 
maula —has similar properties. Pharm., 13y 7i, 79^ 446. 

Buxus sempervirens, Linn.— Papri, shamdj; described by 
Brandis^ 447. A tincture from the bark is used as a febrifuge. 

C. 

Csesalpiilia Bondncella? Fleming —Karaunj ; described by 
Baker, II., 254. The kernels are used as a tonic in fevers and 
made into an ointment with castor-oil and applied externally io 
hydrocele. An oil is extracted from the leaves which is used in 
palsy and rheumatism. Pharm., 68, 446. 

Callicarpa arhorea, Eoxb.— Glmodla; described by Drury 
(U. P., 97). The bark is aromatic and bitter and is applied io 
decoction in cutaneous affections. 

Calosanthes indica, Blume —Pharkath / described by Drury 
(U. P-100). The bark is astringent and used in applications to 
cuts and fractures* The seeds are applied to abscesses and the offi¬ 
cinal syonak seems to he procured from the leaves. 

Calotropis procera, R* Br.— Maddr, dk; described by Brandis^ 
331. The root, bark, and inspissated juice are used extensively for 
their emetic, diaphoretic,, alterative and purgative properties. Pharm*,, 
141, 457, 458. 

Canna indica, Linn.—Indian shot ^—Kiwdm described by 
Drury (U. P., 106). The root is used as a diaphoretic and diuretic 
in fevers and dro-psy. 

Cannabis indica, Linn.— Bhang, See intoxicating dvng^^postec^f 
and Pharm,, 216, 463. 

Capparis horrida, Linn.— Ulfa-Mnfa, lipmca-Mmta ; described 
by Hooker and Thomson, I., 178. Found in the Bh^har. A cata¬ 
plasm of the leaves is considered useful in boilsy swellings, and piles. 

CapsLcnm frutescens, Linn ,—Mirchuy kursdni ; prescribed in 
native practice in gout, dyspepsia, cholera, and ague. 

Careya arborea, Eoxb.— Ydhamha^ hdmbhi; described by 
Clarke in Hooker, II., 511. The flowers are given as a tonic in 
sherbet after childbirth. 

. . Camm copticum, Benth.—Lovage —Ajiodin ; described by 
Clarke, IL, 682. This plant possesses valuable stimixlan% 
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ra.rminative and antispasmadic properties ; it aids digestion, and 
IS nsed in colic, colds, rheumatism and fever and is also esteemed as 
a. diuretic, Pliarm., 98, 99, 447. (7. Carui, Linn.—Carraway— 

Kdlajlra —(Hooker, Z. c., 680) occurs at the same elevations 
( 8 - 10,000 feet) and possesses similar virtues. Both are exported 
to the plains. 

Cassia Ahsus, Linn.— Bandr; described by Baker, II., 265* 
The seeds are used in powder applied beneath the eyelids or in the 
form of an ointment in ophthalmia. Pharm., 78.. 

Cassia Fistula, Linn.— KUola, itola^ rdj-iriksh of the Bhabar ; 
described by Baker, II., 256, This tree yields the commonest 
cathartic used in native medicine. The pulp around the seeds is a 
valuable laxative, the flowers are nsed as a febrifuge made into a 
confection known as gul-kund, and the root is a strong purgative. 
The bark and leaves are applied to cutaneous eruptions. Pharm., 
65. 

Cassia Soplera, Linn.— Bandr of the Bhabar ; described by 
Baker, IL, 262. The bark, leaves, and seeds of this tall weed are 
cathartic and the juice of the young leaves is applied in ringworm. 
(7. Tora has the same native name in Kumaun; its leaves are eaten 
by men and animals and the seeds are used as a remedy for itch. 
Pharm., 78. 

Cedrela Toona, Boxb.—Tuni; described by Drury (U.P., 128). 
The hark is astringent and has been found a fair substitute for qui¬ 
nine in fevers and bowel complaints, especially with young children^ 
Pharm., 55. 

Celosia argentea, Linn.— Sirdli, mrwdU, gagiya ; described by 
Drury (F. P., IIL, 15). The seeds are used chiefly in special disr 
eases. 

Chayica Eoxburghii, Miq. — Piper longum^ Linn. — fruit 
mM I described by Drury (U. P., 131), P, longum, var. silvaticiim^ 
grows wild and the fruit is largely exported as a condiment and a 
stimulaiit in medicine. Pharm,, 208, 

Ckenopodium album, Linn.— Bhatuwa ; described by Drury 
(F. P., m., 5). It is nsed in special diseases and as a laxative in 
spleen and bilious disorders. 
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Cicer arietinum^ Linn.— Gram—Chana (see page 693). The 
bairs of the stem .and leaves exude an acid used as a refrigerant in 
fevers ; the seeds are considered stimulant and when roasted are 
used as a substitute for coffee berries. Pharm., 80. 

■ Cinnamomum Tamala^ Nees —Taj (bark), tejpdt (leaves) ; 
described by Brandis, 374. The bark and leaves are used as a car¬ 
minative, aromatic and stimulant in coughs and dyspepsia and 
generally as a substitute for true cinnamon. Pharm., 196. 

Cissampelos Pareira, Linn.— Pari; described by Hooker and 
Thomson, I.,203. The dried root has diuretic, tonic and slightly 
aperient qualities and forms part of the pili-jari or ^ yellow-root’ of 
the native Materia Medica. The leaves are applied to abscesses. 
Pharm., 7. 

CitruUus ColocyUthis, Schrad .—Indrdyan (see page 701). 
The fruit affords a safe and active cathartic in hepatic and 
visceral congestion. 0. Hardimchiiy the air-ahi of Kumaun and 
pahdriindrdyan of the plains, has similar properties. Pharm., 94, 

Citrus Aurantium, Linn.—Orange— Ndrangi —(2) C. medica — 
Bijaura —(3) (7. var. Lwionnm — Jdmira —and (4) (7. var. Limeita — 
Amntphal —are all used in medicine as tonics and purifiers of the 
blood, refrigerants in fevers, flavouring materials in infusions, 
pomades, &c., anti-scorbutics, stomachics, and carminatives. The 
juice is exported from the Kumaun forest- division to a great extent 
©very year. Pharm., 42, 43, 45. 

Cleome viscosa, Linn.— Jingli-liarliar ; described by Hooker and 
Thomson, I., 170. The seeds are considered anthelmintic ; the leaves 
axe used as a vesicant, and boiled in clarified butter are applied to 
wounds, and the juice to ulcers. The root is administered in decoc¬ 
tion as a febrifuge. This plant is often confounded with Gynan- 
dropsis pentapkylla. 

ClerodendrQIl serratuna, Spr.— Ganth-baharangi ; described by 
Drury (U. P., 141). The leaves of this common plant are boiled 
in oil for applications in ophthalmia: the roots boiled in water 
witb ginger and coriander are given in nausea, and the seeds are 
slightly aperient. The leaves of C. infortvnatum, Unn.-Bhat- 
also afford a cheap and efficient tonic and autiperiodic. Pharm,, 
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104, C, Siphomnthis^ E. Br.— Arni —also occurs and its roots- 
and leaves are officinal in native practice. 

CocMospermimi Gossypium? D. C.— Katera^ gajra ; described 
by Hooker and ThomsoBj I., 190. This small tree yields a gum 
used as a demulcent in coughs and special diseases. Pharm.j 27.. 

Colocasia antiqnorum, Schott.— Kachu, arwi; described by 
Drury (U. P., 155). The inspissated juice of the petioles is a capital 
styptic for wounds. Pharni., 250. 

Commelyna. obliqua, Don.—Kanjum, Imia, The root is use¬ 
ful in vertigo, fevers, and bilious affections, and is said to be used as 
an antidote to snake-bites. 

Corchoms olitorius, Linn.— Banphal; found in Dehra Diin. j 
described by Masters in Hooker, FI. Ind., L, 397. The leaves are 
emollient and used in infusion as a refrigerant in fevers and special 
diseases. The dried plant toasted and powdered is used in visceral 
obstructions. 

Cordia latifolia, Eoxb.— Bairdlu^haurMa; described by Drury 
(U. P., 160). The fruit is used as an expectorant and astringent. 
Pharm., 157. 

Cordia Myxa, Linn.— Koda; described by Drury (U. P., 161). 
The pulp of the fruit is used as a laxative and the seeds mixed with 
oil are deemed a specific in ringworm. The juice of the bark in 
infusion is given with cocoa-nut oil in gripes. Pharm,, 157. 

Coriandrum satiYum, Linn.—Coriander— Dhanvja; described 
by Clarke, IL, 717. The dried ripe fruit and the volatile oil are 
both used in medicine as an aromatic stimulant in colic and the like. 
Pharm., 101, 

Costus speciosns, S. M.— Keyu^ heoU^ Mt-shirin (root) ; des-. 
cribed by Drury (U. P., 164). From the root a strengthening tonic 
is made and it is also used as an anthelmintic. 

Crinum asiaticum, var. toxicaruun^ Herb.— ClimdaT, hamcal^ 
pindar^ hanmu ; described by Eoxburgh, 283. A valuable emetic ; 
in small doses nauseant and diaphoretic. The dried sliced roots are 
also emetic : the leaves with castor-oil are used in rheumatism and 
the juice in ear-ache. Pharm., 234. 
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Cucnrbita Pepo, Linn.— BMnga^ petJia ; and C. maxima — 
duiva (see page 702). Both these gourds are used in medicine ; the 
leaves as applications for burns and the seeds as anthelmintics, 
Pharm.^ 96. 

Cuminum Cyminum, Linn .—Jira (see page 705.) Both fruit 
and oil possess carminative properties allied to dill and coriander : 
the seeds are largely exported to the plains. Pharm^, 108^ 

Curculigoorchioides, Goertn.— PetdH; described by Drury 
{F. P .5 III .5 458). The tuberous roots are some of those known as 
miisU-ni/dh and are held in the highest esteem by native physicians 
as a specific in special diseases. Pharm.^ 235. 

Curcuma longa, Eoxb.—^Turineric —Haldi (see page 706.) 
This is much used as an application in bruises : the fresh juice as 
an anthelmintic ; the fumes of the burning root in coryza and the 
root in decoction for relieving catarrh and purulent ophthalmia. 
Pharm., 231, 

Cymbapogon Martini, M.umo—Bujina, pdla-khari. The oil, 
known as raics-ka-tel and Niinar oil, enters largely into native per¬ 
fumery. The roots of C. laniger — JPiriya —are also used as an aro¬ 
matic stimulant (see Drury, F. P., HI., 641). Pharm., 256. 

Cynodon Dactylon, Pers .—Vdb ; described by Drury (U. P,, 
180). This grass yields a cooling decoction from the roots and young 
leaves found useful in fever. 

Cyperus rotundus? Linn .—MotJia ; described by Drury (TJ. P., 
182). The roots are held to he diaphoretic, diuretic, and astringent 
Pharm,, 250, 

D. 

Dalbergia. Sissoo, Eoxb.— Sisu; described by Drury (U, P., 
186 ). The leaves and saw-dust iu decoction are esteemed in erup¬ 
tive and special diseases and to allay vomiting. The oil is alsa 
applied externally in cutaneous affections, 

Datisca cannabina, Linn.— Bujr’-hhanga, hhang-jala (roots) ; 
described by Clarke, II.^ 656. The roots are exported as a medi¬ 
cine useful as a sedative iu rheumatism and to aid in dyeing 
red. 
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Batura alba, Linn.— Dhat^ra ; described by Drury (U. P., 
188). The leaves and seeds are used as anodynes and antispasmo- 
dics. Pbarm,^ 175, 460. 

BaHCUS Carota, Linn.—Carrot— G4jar, This common vege¬ 
table is used as a poultice for ulcers and boils. 

DelpMnium Brnnonianum, Boyle— Hepdri; described by 
Hooker and Thomson, I., 27. Occurs at 14,000 feet and is exported 
for its highly musk-scented leaves, used in native perfumery and for 
temple offerings. 

Bendrocalamus strictus, Nees—^Bambu— Msila; 
described by Brandis, 529. The bambu yields a siliceous secretion 
in the joints of the female plant, called hdns-loehan or tai^asMr^ 
considered fay the Baids to be useful as a stimulant and aphrodisiac. 
The root is said to be a diluent, the leaves are used as an 
cmenagogue and anthelmintic and the dried stems as splinters in 
surgery, -which seems to be the only really valuable use that the 
products of the bambu are put to in medicine. The product 5ans- 
lochan is exported in small quantities from Kumaun. Pharm., 256. 

Desmodixiin triflonim, D. 0.— Kudaliyu ; described by Drury 
(U. P., 190). The fresh leaves are applied to 'wounds and abscesses 
that do not heal well, 

Dioscoroa Tersicolor, Wall.—Yam— GentM^gajir, The tubers 
yield a farinaceous food for invalids. 

Diospyros Melanoxylon, Roxb.— Tendu ; described by Bran¬ 
dis, 294, This and the other species of ebony afford an astringent 
from the bark which is used in decoction in diarrhoea, dyspepsia, 
and the like as a tonic. Pharm., 132, 

Utolichos sinensis, Linn.— Lohhja (see pj^e 695). This and 
other similar pulses are prescribed in special diseases and as 
stomachics. 

Drosera peltata, Gm.— Muhha^jali ; described by Clarke, II., 
424. The leaves bruised and mixed with salt are used as a blister 
in Kumaun. 

B. 

Edipta erecta, Linn,— MocJi-kand^ hhangra, hdbri; described 
by Drury (U. P., 202), The fresh plant is applied with sesamuxn 
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oil in elepliantiasis ; the expressed juice in affections of the liVet; 
spleen, and dropsy, and in large doses as an emetic; also as a black 
hair-dye. The average annual export from the Kumaun forest 
division is about 5 maunds. Pharm., 128. 

Elaeagnus nmbellata, Thunb.— GMwdin^ ha7ihol; common in 
the hills from the Jumna to the Sarda ; described by Brandis, 390. 
The seeds are reported to be used as a stimulant in coughs, the 
expressed oil in pulmonary ajffections, and the flowers as a cardiac 
and astringent. 

Elseodendron glaucum, Pers.— Shaiiri^a (Kumaun) andy^m?^- 
wa (Dehra D6n) ; described by Roxburgh, 214, The root is held 
to be an antidote in snake-bites ; a decoction or cold infusion of the 
fresh bark of the roots is applied to swellings. 

Embelia robusta, Roxb .—BayaUrang (fruit); described by 
Brandis, 284. The fruit is said to be used to adulterate black pepper 
like that of E, Rihes^ which has the same vernacular name and is- 
given as an anthelmintic and internally for piles. The greater 
portion of the bayalimng exported from Kumaun seems to be the* 
fruit of Myrsine africana, 

Eragrostis cynosuroides? Ret.— Edhh. A common grass said 
to possess diuretic and stimulant virtues- 

Engenia Jambolana, Lam.— PJiannda; described by Brandis,. 
233. The leaves and bark are astringent. 

Euphorbia pentagona, Bois.— SeTiund. This and other species 
of the same genus yield an acrid milky juice having cathartic and 
anthelmintic properties. Pharm., 204. 

Exacutn tetragonumr Roxb.— Titahhana; described by Rox¬ 
burgh, 133. It is used as a to-mc in fevers and a stomachic bitter^ 
Pharm., 149. 

F. 

Feronia Elephantum? Oorr,— Kath-helf found in the Siwdliks 
and Bhabar; described by Drury (U. P., 220)^ This tree yields a 
gum used for the same purposes as gum-arabic ; and the leaves are 
carminative and stomachic, especially with children. Pharm., 48- 

Ficus Caricaj Linn.—Fig —Anjir ; described hy Brandis, 418w 
The-fruit is used medicinally as a laxative- 
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Ficus mdica;r Roxb, (Jl benffalenm, Linn.)— Bar, bat ; described 
by Drury (U. P-, 221). The juice collected from incisions in the 
bark of the banyan-tree is considered a specific in cracked heels^ 
excoriations, and sometimes for toeth-ache, lumbago, and croup. 
Pharm.j 217. 

Ficus religiosa, Linn.— Pipal ; described by Drury (U. P., 225). 
The young shoots are used as a purgatire and have some re^ uta- 
tion in skin diseases ; the hark of this and the preceding is used as a 
ionic in desoction. The seeds are given in electuary as a purifier of 
the blood. 

Ficus Mspida, Linn.,/*.— Kagoha,gobla, dlv&ra, ioimila; described 
by Brandis, 423. The fruit, seeds, and bark are possessed of emetic 
properties, Pharm., 217. 

Ficus glomerata, Roxb.— Gular; described by Brandis, 422. 
The bark is used as an astringent and a wash for wounds. The 
milky juice is given in piles and diarrhoea and in combination with 
sesamum oil in cancer. The root is useful in dysentery. 

Flacourtia sepiaria, Roxb.— Kandai; described by Brandis, 18. 
This tree yields an antidote to snake-bites from an infusion of 
the leaves and roots : the bark triturated in sesamum oil is used as 
a liniment in rheumatism. 

Foemculum vulgare^ Linn. Fennel—Son/; described by Clarke 
in Hooker, II., 695. It is used as a carminative and stomachic^ 
cultivated. Pharm., 100. 

Fraxinus floribunda, Wall.— Angu; described by Brandis, 302. 
A concrete saccharine exudation (manna) from the stem is obtained 
by incision and is a substitute for the officinal manna. Pharm., 136. 

Fumaria parviflora, Lam.^ Var. Vaillantii, the Kliainnvaoi Ku- 
maun, also known as pifpdpra, mijdlu ; described by Hooker,/., and 
Anderson in Hooker, I., 128. The dried herb is employed as a 
diuretic, anthelmintic, diaphoretic, and aperient, especially as a blood 
purifier. The average annual export from the Kumaun forest 
division is about 32 maunds. 

Gentiana Kurroo, Eoyle,— Kiiru, Mtki —Himalayan gentian- 
This plant occurs near the snows. There are four or five allied species. 
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all of which are exported to the plains to the extent of about five tons 
a year, and are there sold as a valuable bitter tonic. See Royle, 
Ill. Bot., Him. Moun.^ pL 58, fig, 2, and Pharm., 149. 

Geranium ocellatum, Camb.— Bhdnd; described by Edge- 
worth and Hooker, /., in Hooker, I., 433. A very common 
plant in Kumaun, which possesses diuretic and astringent pro¬ 
perties. 

Gloriosa superba, Linn.— Bish nangdl^ hish ningdla ; described 
by Drury (U. P., 234). The root is used in special diseases, but is 
said to be poisonous in large doses. Pharm., 242. 

Gmelina arborea, Roxb.— Kumhhdr^ gumhhdr ; described by 
Drury (U. P., 234). The root is given in coughs, rheumatism, and 
special diseases, and is said to have anthelmintic properties like A. 
asiatica, Pharm., 164. 

Gossypium herbaceum, Linn.—Cotton— Kapds. The down of 
this well-known shrub is applied to burns ; the seeds to increase milk, 
also in epilepsy and as an antidote to snake^poison ; the root as a 
diuretic, emenagogue, and demulcent, and the leaves in decoction as 
a tonic in fever and diarrhoea. Pharm., 33. 

Grewia asiatica, Linn.— Pharsiga; described by Masters in 
Hooker, I.j 386. The leaves are used as an application to pustular 
eruptions and the fruit in sherbet as a refrigerant in fevers and a 
gargle for sore-throat. 

Gynandropsis pentaphylla, D. 0.— Kathal parhar; described 
by Hooker,/., and Thomson in Hooker, I., 171, It occurs common 
in the Bhabar; the leaves are used as a rubefacient and vesicant; the 
expressed juice is given with salt in earache; the seeds in powder are 
given with sugar internally in fevers and bilious complaints, and the 
entire plant with sesamum oil is used as an ointment in cutaneous 
afiFections. Pharm. 25. This plant is often confounded with Cleome 
visGOsa in native shops. 

H, 

HedycMum spicatum, Smith— KacMr-kacJm, 1capdr-JcacJiri,han-‘ 
haldi. It possesses carminative and stimulant properties and is 
especially used as a cattle medicine : it is exported from Kumaun 
to the extent of a few tons annually. Pharm., 232. 
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Helicteres Isora Linn.— Jlmikha-fhal^ maror^phal; described 
hj Masters in Hooker, L, 365. The seeds according to ^ tbe doctrine of 
signatures’ are considered useful in colic and diarrhoea and as a blood 
purifier: and are exported from the Kumaun forest division to the 
extent of about a ton per annum. 

Heliotropium brevifolium, Wall.— Safed-hhangra^ cUtipML 
The whole plant is laxative and diuretic; the juice is used as 
an application to sore-eyes, gum-boils and sores generally to pro¬ 
mote suppuration and as a cure for the sting of nettles and insects. 

Herpestis Monniera, K.— Jal-nim; described by Drury 

(TJ. P., 249). A dose of six mdshas of the leaves steeped in water is 
an esteemed aperient; the water may be used as an embrocation in 
skin diseases tind croup, and the juice with kerosine-oil is used in 
rheumatism Pharm., 161. 

Hiptage Madablota, Goertn.— AitaAngala; described by Hooker, 
I., 418. The leaves are esteemed useful in cutaneous diseases. 

Holarrhena antidysenterica, B. Br.— Kudr and moriya of 
Bijnor and hder^ Mda^ kura of Kumaun; described by Brandis, 326. 
The bark is a specific in dysentery : hence the name, and the 
seeds are also said to possess similar properties. Pharm., 137, 465. 

Hordeum hexastichon, Linn.—Barley— Jau, The husked seeds 
form pearl barley, a favourite food for invalids and in decoction a 
drink in fevers. Pharm., 253. 

Hymenodictyon excelsum, Wall.— BMlan^ hhalenay hhamena^ 
dliaiili; common in the Kota Diin; described by Brandis, 267. 
The inner coat of the bark possesses the bitterness of cinchona 
and its astringent properties. Pharm, 117. 

Hyoscyamiis niger, Linn.—Henbane—A7iom-sduiq/wam (seeds); 
occurs wild and is also cultivated. The seeds are given in native 
medicine as an anodyne and sedative in mental diseases. Pharm.^i 
178. 

I. 

Ichnocarpus finitescens, B. Br .—JDddM ; described by Drury 
(U. P., 259). The root possesses alterative, tonic properties and is 
employed as a substitute for sarsaparilla: the stalks and leaves are 
used as a decoction in fevers. Pharm., 138. 
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J. 

Jasmumm grandiflorum, Linn.— JdM; very abundant in lovr 
valleys ; described by B-randis; 313. The flowers and their essence- 
are used as an application in skin diseases, headache and weak eyes: 
the leaves are used in toothache. Other apecies o£ this genus are also- 
found in Kumaun and are employed in making perfumed waters. 

Jatropha Curcas? Linn.— Safed ind; described by Drury (U. P.,. 
276). The oil from the seeds is used as a purgative, but is uncertain : 
it is also applied diluted in rheumatism : the leaves warmed with 
castor-oil form a poultice for bruises: the seeds in over-doses are 
poisonous, and the milky juice is used to destroy maggots in sores on 
sheep. Pharm., 203. 

Juglans regia, Linn.—^Walnut —Ahovj ahlirot, kharot. The 
bark is used as an anthelmintic : the leaves are astringent and 
tonic and in decoction a specific in strumous sores: the fruit is given 
in special diseases and rheumatism. 

Justicia Adhatoda? Linn.— Bashing ; described by Drury as 
Adhatoda vasica 16). The flowers, leaves, and roots are 

considered antispasmodic and anthelmintic; the juice is found useful 
in pulmonary affections, and a tincture is also commonly given as an 
expectorant. Pharm., 162. 

K. 

Kydia calycina, E. W.— Puta ; described by Masters in Hooker,, 
1.^ 348. The bark is mucilaginous and is used to clarify sugar. 

L. 

Lepidium sativum, Linn.—Cress— Halang. The seeds of this 
common vegetable are used as a tonic laxative and antiscorbutic 
and as a gentle stimulant in indigestion. 

LiHum wallichianum, Eoyle— Findora. The dried bulb scales 
possess demulcent properties and are used like salep in pectoral 
complaints. 

Limonia acidissima, Linn.— Bali ; described by Hooker, I, 
507. Tbe root is purgative, sudorific, and used in colic; the leaves in 
epilepsy and the dried fruit as a tonic and disinfectant. Pharm., 43. 

Linum usitatissimum, Linn.—Flax. The seeds are the linseed of 
the pharmacopoeia, of which the uses are well known. Pharm., 37/ 
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M. 

MaUotllS pMUipinensiSj MiilL — Roini^ roU described by 
Drury as Rottlera tinctoria (U. P., 378). The powder on the seeds 
is a valuable anthelmintic, vermifuge, and purgative. Pharm., 
202 . 

Halva rotundifolia, Linn.— Scmchala ; described by Masters in 
Hooker, I., 320. The seeds are demulcent and are used especially in 
bronchitis, inflammation of the bladder, and haemorrhoids, and 
externally in cutaneous affections and coughs. 

Halva sylvestris, Linn.— kayiji^ tilchuni ; described by Masters 
in Hooker, I., 320. It is a valuable demulcent in pulmonary affec¬ 
tions and a substitute for the marsh mallow of Europe. 

Hangifera indica, Linn.—Mango— Amh. The sliced rind of 
this well-known fruit is astringent and used as a stimulant tonic in 
debility of the stomach : the kernels are styptic in haemorrhoids, 
astringent in diarrhcBa, and tonic in fever* Pharm., 59. 

Melia Azedarach, Linn.— BaMyan^ dek^ jeh hetain ; described 
by Brandis, 68. The bark of the root and the pulp of the seeds are 
anthelmintic in small doses and poisonous in large doses. Pharm., 55. 

Helia indica, Linn— Mm; described by Brandis, 67. The 
bark, leaves, and seeds are all really valuable ; the bark as a 
febrifuge and substitute for quinine; tbe leaves as a cataplasm for 
wounds and sores; and the seeds for their oil, which is used as an 
anthelmintic and an application to foul sores. Pharm., 55. 

Mentha viridis, Linn.—Spearmint— Pahdri piidina. The oil 
obtained by distillation from the fresh herb in flower is inferior 
only to peppermint and is useful in cholic, nausea, and flatulence. 
Pharm.y 166. 

Mimosa ruMcaulis, Lam.— Agla ; described by Baker in Hooker, 
IL, 291; 1/. pudica, Linn.— Lajawanti; described by Hooker (J.c.) 
The seeds of both are used as purifiers of the blood, and the 
leaves are given in infusion in piles, and pounded they are applied 

to burns. 

Mirabillis 3 alapa Linn.— Gdl-bansa. The root forms a safe and 
efficient purgative equal to jalap, and the leaves are applied to 
abscesses- Completely naturalised in Kumaun. Pharm., 184. 
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Momordica charantia, Willd.—described by Druary, 
U. P., 306 (see page 700). Used as a laxative and in. preparation as 
an ointment for sores and the jnice of fche leaves as an anthelmintic. 

Moringa pterygosperma, Goertn.— Sahafna— Horse-radish 
tree described by Hooker, IL, 45. The fresh roots are vesicant 
and rubefacient and useful in rheumatism. Used internally, the 
fresh juice of the roots has stimulant and diuretic properties and the 
root in decoction furnishes a gargle.. The seeds yield a fine oil 
useful in rheumatism, and the tree itself a gum used as an anodyne 
in headache and as an application to buboes. Pharm., 61. 

Morus indica, Linn,—Indian mulberry— Tutri; described by 
Brandis, 408. The fruit forms a sherbet used as a refrigerant and 
the bark a vermifuge and purgative. The fruit of M. sermta, 
Roxb.— Kertiu —andiU. Imigata^ Wall., Siydli-t'&t —is said to possess 
similar properties. Brandis, 409. 

Mucuna pruiiens, D. 0.—Oowhage— Goncha; described by 
Baker in Hooker, II., 187. The hairs of the legume are mochanically 
anthelmintic and are given in round worm : see Pharm., 73. The 
seeds are given with milk in special diseases and snake-bites and 
the leaves as a vermifuge. M. atropiioyuTeay the ba Iclhaki of Kumaun, 
is said to possess similar properties. 

Murraya Kmnigii, Spreng.— Gani^ gdndla; described by 
Hooker, I., 503. The seeds yield a clear transparent oil known as 
simboli oil; the root is laxative and both bark and roots are stimulant 
and used in cutaneous diseases and to check vomiting. Pharm., 
49. 

Musa Sapientum, Linn.—Plantain— Kela. This well-known 
fruit is demulcent, antiscorbutic, and alterative ; the tender leaves are 
used as a dressing for wounds, blisters, and sores, and as eye-shades 
in ophthalmia ; the root and stem are considered in native practice 
purifiers of the blood and are good in scorbutic complaints and 
special diseases. Pharm., 233. 

Myrica sapida — Kdiphal; described by Brandis, 493. The 
fruit is eaten, and the bark is used externally as an anthelmintic, 
stimulant, and rubefacient, and in the arts as a tanning agent. 
Natives use it in epilepsy and to rub the body after illness. The 
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average annual export of this bark from the Kmnauii forest divisiou- 

is about fiftj tons. Pliarin.j 217. . 

Myrsine africana, Linn.^ the so-called box— 
cMpra; described by Brandis, 286. The fruit is said to be a power¬ 
ful cathartic vermifuge. It is sold in the bazaars as bdpahirangy 
a name also of Enibella Rihes; used also in dropsy, colic, and as 
a laxative. About a maund is exported every year from the Kumaun. 
forest division. Ji. semiserrata^ Wall-, also called cMpra, is said- 
to possess similar properties. 

N. 

Nardostachys Jatamansi, D. 0. —Spikenard— Bdlchliary sharn^ 
balj balkar. Royle, 54,/. 2. This plant occurs above 12,000 
feet and its roots with those of certain species of Valerian, especially 
V, Eardwickii {shafneo^ roots), are exported through the Kumaun 
forest division to the extent of about twenty maunds per annum. 
They occur in the form of short pieces of an underground stem, 
about the thickness of a quill, covered towards one extremity or 
almost entirely with coarse, dark, hair-like fibres. It has all the 
properties of Valerian in a high degree and is used as a stimulant 
and antispasmodic in hysteria and epilepsy. iV grandijlora, a 
larger species, also occurs in Kumaun at similar elevations. Pharm., 
120.: Bird., 46. 

Nelumbium speciosum, Willd.—Lotus— Kamcal; described 
by Hooker/, and Thomson in Hooker, I., 116. The nuts are eaten 
as a tonic in disorders of the digestive functions. 

Nerium odorum, Alton.—Oleander— Kaniyur ; described by 
Drury (U. P., 323). All parts of the plant are poisonous and are 
used in native practice in leprosy, cutaneous affections, and as an 
anthelmintic. The bark in paste is used in ringworm and itch 
and a decoction of the leaves externally as a vermifuge. Pharm. 
139. 

Mcotiama Tabacum, Linn.—Tobacco— Tamdku, dhamdku. 
For the medicinal uses of tobacco see Pharm., 178, 460, and 
O’Shaughn., 471. 

Nyctailthos Arbur-tristis, Linn.— harsingjiar; described 
by Drury (U.P,, 323). Used in native practice for ringworm 
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and to promote the adhesion of broken bones, also in indigestion : 
the bark is an astringent and is nsed as a gargle and in applications 
to sores and ulcers* 

0 . 

Odina Wodietj Roxb .—Jingarij jihan ; described by Hooker, 
II., 29. The bark is used in decoction as a lotion in impetigo 
and obstinate ulcers : the gum and leaves have also astringent 
properties and are applied to bruises and wounds. Pharm., 60. 

Olea glandulifera? Wall.— Gair^ gald'd^ garur ; described by 
Brandis, 309. The bark and leaves are astringent and are used 
as an antiperiodic in fevers. 

Onosma echioides, Linn.— MaKaranga^ IdUjari, and ratan-jot 
(root), (leaves), gul-i-^gau-zahdn (flowers). The bruised 

root is applied to eruptions, the leaves as an alterative, and the 
flowers in cases of rheumatism and palpitation of the heart as a 
cardiac and stimulant. Exported through Dehra Diin. The root 
is also used as a dye. It appears that under the name ^ ratanjot^ 
the roots of Geranium nodosum^ Linn.; of Potentilla nepalensis, 
Hook.; Macrotomia euchroma, H. /. et. T.; and Jatropha Curcas^ 
are also collected and sold. 

Ophelia Chirayta, Gris.; AgatJiotes cMrayta, Don.— Ttta-Jchdna^ 
cMrayta* Some call this species the true Ddhhini chiretta or true 
Nepal chiretta. The former name is properly applied to a South- 
Indian species, Andrographis paniculata, and the latter name may 
perhaps suit, as 0. Ckirata occurs in Nepal. Equally good 
chiretta is obtained from 0. purpurascenSj 0. cordata, 0. speciosa^ 
Agathotes angustifolia and A. alata. All yield a valuable bitter 
extract used as a tonic and febrifuge and corrector of biliary dis¬ 
turbance. About six tons are exported every year from the 
Kumaun forest division. See further Pharm., 149 : As. Res., XI., 
167. 

Oxalis corniculata, Linn.— Chalmori; described by Edge- 
worth and Hooker/, in Hooker, I., 436. The leaves, stalks, and 
flowers possess refrigerant and antiscorbutic properties and are used 
internally in fevers, dysentery, and scurvy, and externally to 
remove warts. The juice is useful in removing iron-moulds. 
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P. 

PcEOHia emodi? Wall.— Chandra (the plant), sujdniya (the young 
edible shoots), hhikma-inadiya^ yet glids of the Bhotiyas ; described 
by Hooker /. and Thomson in Hooker, I,, 30. The tubers are some 
of those exported under the name Ukh and are probably those known 
as padam-cJJidL There is nothing in the local Materia Medica re¬ 
quiring further investigation more than the roots exported under the 
name %ikh^ and ^ nirbisiJ Under the former come the various spe¬ 
cies of aconite. A- erox is the maura, mddr or mdliur hikh, and 
Madden tested it to see whether it deserved the name ^mitha^ sweet, 
and found it was so: but this was soon succeeded by the most 
distressing burning all oyer the mouth and fauces, though nothing 
was swallowed. Dr. Royle says that Polygonatum verticillatumy 
Linn., is called mitlia-dddhiya in Sirmor and Smiladna pallida is 
called d'udMya-mohura^ and both are poisonous. The cylindrical 
tuberous roots of Delphinium kashinenanumj Eoyle, found at Pindari 
in Kumaun and Bhojgara on the south side of the Kawari pass in 
Garhwal (11,000-14,000 feet), are absolutely identical with the 
ordinary roots. See Madden, An. Mag., N. H., 2nd Ser,, 

XVIII, 445. 

Parmelia kamtschadalis, Esch.—Lichen— Chalchalira^ pat- 
iharke-phiL Several species are exported to the plains and are used 
in native practice as a tonic febrifuge and antiperiodic. See Pharm., 
260. 

Peucedanum graveolens, Benth.—Dill— Soya; described by 
Clarke in Hooker, IL, 709. An excellent carminative for relieiung 
flatulence in children. Pharm., 101. 

Pharbitis Nil, Ohoisy— Baunra ; described by Drury (U. P., 
350). A safe and effectual cathartic. Pharm., 155. 

Phyllanthiis Emblica, Linn.— Amla, aonla; described by Bran¬ 
dis, 454. The dried fruit is astringent and when fresh is given as 
a tonic aperient: the flowers are refrigerant and aperient and the 
bark is astringent. See Pharm., 204, and O’Shaugh., 551. The 
leaves of Paraphyllantlms urinaria (serdht) and of Phyllanthus 
niruri, Linn., are given in infusion as a diuretic and the fresh roots 
of both in jaundice. See Drury. 

94 
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PicrorMza Kurrua, Roxb.— Kwnwa. Found only at bigfi 
elevations about 11,000-145000 feet : the bitter roots are exported 
with Saxifraga Ugulata under the name pdfchdn'-bedj and wi-tli 
Gentiana Kurroo under the name hdtki^ to the extent of about three 
tons a year and are used as a tonic. Nima quassioides occurs in? 
upper Garhw^l (5,500-8000 feet),and is known as harwi and has^ 
similar uses. 

Pinus longifoliay Eoxb.—Pine—C/i/r. This pine is very com¬ 
mon in Kumaun and yields a turpentine and resin i for’ uses see 
Pharm., 222, 219. The turpentine from F. Gerardiana is used 
principally in special diseases, and that from P. Deoddra in 
cutaneous diseases and as a diuretic. Pharm.., 225. 

Pistacia integerrima? J* L. S.— Kahra^ kahra-singi ; describ¬ 
ed by Hooker, II., 13. The gall-like excrescences formed on the 
leaves and petioles in October are exported as a medicine and are 
esteemed useful in coughs, asthma, fever and dysentery, and as a 
sedative. They occur black, hard, rugose, hollow, irregularly 
crooked, often 6'-7''long. The average annual export from the 
Kumaun forest division is about seventy maunds, Brandis, 122, 
674, 

Pithedolabium bigetainunl, Mart.— Kacldom; described by 
Brandis, 173. A decoction of the leaves is used in leprosy and as 
a stimulant to pronaote the growth of hair. 

PlantagO major, Linn.— Luhuriya^ It is doubtful whether this 
has the properties of P. decumhensj Porsk., the i$bag?iol of the 
bazars. Pharm., 182. 

Plumbago zeylanica, Linn.— Chita, cMtra / described by Rox¬ 
burgh, 155. The roots triturated in water form a vesicant and in 
tincture a good antiperiodic: they are exported from the Kumaun 
forest division to the extent of about twelve maunds annually. 
Pharm., 170: O’Shaugh., 508. 

Pongamia glabra, Vent.— Pdpar, Sukh-chain; described by 
Baker in Hooker, II., 240. The seeds yield an oil much used 
in skin diseases and as an embrocation in rbeumatism : the 
leaves are also officinal. Pharm., 79, and J. Agri.-H., CaL, X., 
223. 
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PontederaVaginalis, Linn.— Ifmiha ; described by Drary 
(U.P., 364). The root is chewed for toothache and the bark is 
eaten with sugar for asthma. 

Popnlus ciliata? Wall.— Chalniya, ehaimhja^ chan, gar-pipal; 
described by Brandis, 475. It is occasionally used as a tonic 
stimulant and purifier of the blood. 

Poitnlaca oleracea, Linn.—Small purslain— L^dmija-MlfaJi j 
described by Drury (U.P., 364), The braised leaves are used as an 
anodyne and are given as a refrigerant and antiscorbutic in 
cutaneous diseases. Bird., 38- 

Premna integrifolia, Linn.— BaharcJia of G-arhwal; described 
by Drury (U.P., 365.) The root is given in decoction as a cor¬ 
dial and tonic ; the leaves beaten up with pepper are also adminis¬ 
tered in colds and fevers. The whole plant is given in decoction in 
rhenmatism and neuralgia. The milk of the bark of P, 7nuero?iatay 
the agnMn of Kumaun, is applied to boils and the juice is given to 
cattle in colic. 

Primula speciosa? Linn.— Bish-hopm^ jahMtra, It is found 
along streams from 3,500-5,500 feet in Kumaun : it is said to 
be poisonous to cattle and is nsed externally as an anodyne. 

Prinsepia utilise Boyle.— Chirara^ jhatela, dhatela^ phaldwa, 
hhekla ; described by Hooker, II., 323- This shrub yields an oil 
used as a rubefacient and as an application in rheumatism and pains 
from over-fatigue : a small quantity is exported from the forests 
and pays a duty of five rupees per maund. 

Prunus Communis, var. domestica, Linn.—Prune. See page 
712. The dried drupe is considered a laxative and emollient and is 
used in medicinal confections. Pharm., 86. The alu-huklidi^a is 
used as a refrigerant and laxative both in a cold infusion and a con¬ 
fection. P. persica —-the peach—^is given as a demulcent and anti¬ 
scorbutic and stomachic- The oil from the kernels is considered a 
valuable vermifuge and strengthener of the hair. The kernel of P. 
Piiddum is used in stone and gravel, and that of P- Padus yields a 
poisonous oil, like oil of almonds, much used in medicinal preparations. 

Psidinm Guyava? Linn.—Guava— AmrM ; described by Baker 
in Hooker, II., 148. The bark of the root is given in decoction in 



748 


HIMALAYAN DISTRICTS* 


infantile diarrhoea and the young leaves as a tonic in diseases of 
the digestive functions. Eharm.; 92. 

Pueraria tuherosaj D.O.; Hedysamm tube^^ostim, Roxh.—- 
JBildi-Jcand, bili, birdli-panwa (Kumaun), sural (Jaunsar), sardr^ 
sarumla (Bijnor); described by Baker in Hooker^ IL;, 197. The 
tubers are dug up and exported in large quantities to the plains^ 
where they are considered demulcent and refrigerant in fevers and 
useful as a cataplasm for swollen joints. 

Pixnica Granatum? Linn.—Pomegranate —Anar (cultivated); 
ddrim (wild) ; naspdl, kushidla (rind of fruit). The root-bark and 
dried rind possess powerful astringent properties from the presence 
of tannin. The former is considered anthelmintic in European 
practice and the latter astringent. See Pharm., 93j 447. 

Putranjiva Roxburghii, Wall.— JiUi, putrajiva; described by 
Drury (U. P., 372). Given in decoction in colds and fevers. 

Pj/TUS Cydonia? Linn.—Quince —BihL See page 713, Cydonia 
mdgaris. The seeds are used as a demulcent in native practice and 
as a tonic; also in decoction in dysentery and special diseases : 
Pharm.j 86. 

Quercus incana, Eoxb.— Bdnj; described by Brandis, 482. 
The acorn [siUsupdri) washed and powdered is used as an astringent 
in indigestion, diarrhoea, and asthma. Pharm., 209. 

R. 

Eandia dutnetorum. Law\— -Mawplwl, manydl, harhar ; des¬ 
cribed by Drury (U. P., 373). The fruit is highly esteemed as an 
emetic and is used to poison fish and the bark of the root in infusion 
to nauseate. Pharm., 118. 

^ Raphanus sativus, Linn,—Radish —MulL The seeds of this 
common vegetable have diuretic and laxative properties and the 
roots are prescribed in native practice for special and urinary 
diseases. 

Rheum emodi Wall.— JDalu. This species is found ijear the 
Pindari glacier and at similar elevations in Kumaun and Gax'hwal; 
the average annual export from the Kumaun forest division is 
about l,0G01b. This and i?. Webbiannm, Boyle, are used as a 
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sii'bstitute for Turkey rhubarb, i2. emodi is less active as a pur¬ 
gative and more spongy in texture. See Pharm.j 187 : O’Shangh.j 
519 : Panjab ProdiictSj 370: J. A.-H. Beng., 76 : Birdwood^ 
¥0: Pereira Mat, Med,, IL, 485. 

Ehododendron campannlatum, Don.— CMm^l; described by 
Brandis, 281, The leaves are exported to the plains, to be made 
into a snuff called hidds-kashmiri^ useful in colds and head¬ 
aches. 

Eicinus communis? Linn.—Castor bean —ReiiiL This well- 
known plant jnelds the medicinal oil used as a purgative, &c, 
Pharm., 201, 462: O’Shaugh., 556 : Drury (U- P., 375). 

Eoylea elegans? Wall,— TU-patti^ kanHs The leaves are used 
as a bitter tonic febrifuge. 

Enbia cordifolia, Linn .—Majethu The natives consider the 
roots most useful in cases of poisoning, cutaneous eruptions, dysen¬ 
tery, and as a tonic to promote menstruation. Pharm., 118 : Drury 
(U. R, 379). 

Eumex acutns, Boxb .—Jangli pdlak ; described by Drury 
(F. P,, III., 49). This plant has cooling properties: the leaves 
are applied to burns and the seeds are applied as the lij^hand of 
the bazars, i?, acetom is also widely distributed and known under 
the same vernacular name and also as RlZmora,® whence the name 
of the capital of Kuinaun, as Mussooree is derived from the verna¬ 
cular name of Cariaria nepalensis. 

S. 

Salix tetrasperma, Boxb.— Gar-hgush ; described by Bran¬ 
dis, 462. The bark in decoction is of some account as a febrifuge, 
Pharm., 213 : O’Shaiigh., G06, 

Saxifraga ligulatai Wall.; Var. dUata^ Boyle. The roots of this 
and perhaps P^Kurnia {antea) and (r, Kurroo [anted) are all exported 
to the plains as pdkhindyJied or pdthdn-hhed and jintidna and are 
used as a tonic in fevers and also in diarrhoea and coughs and as an 
antiscorbutic. The average annual export from the Kumaun forest 
division is about thirty maunds, 

Sapindus detergens, Boxb.— Kanmar^ ritlm; described by 
Drury (D. P-, 393). The nut is used externally in cutaneous 
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affections and internally in epilepsy and headache and as an ex¬ 
pectorant ; also in the arts as a detergent. It is exported from the 
Kumann forest division to the extent of about twenty tons per 
annum. 

^ Scindapsus officinalis, Schott.— Gaj-pipali, Mth-ungliya. The 
dried and sliced fruit has stimulant^ diaphoretic^ and anthelmintic 
virtues. Pharm.^ 250. 

Semecarpus Anacardiutn, Linn., — BMldioa^ hhaliauj hhdla ; 
described by Hooker^ II.;, 30. The acrid viscid juice between the 
laminae of the shell possesses powerful caustic properties and is used 
as a vesicant : see further Pharm. 60 : K. Pey, 105. The average 
annual export from the Kumaun forest division is about five 
maunds. 

Sesamum indicnm, Linn.— TilL See page 764. This plant 
furnishes the sesamum or sweet oil^ used as a substitute for olive 
oil in native practice. Pharm.; 151 ; Drury (U. P. 402): O’Shaugli.^ 
47&. 

Sesbania asgyptiaca, Pers.— Jaint; described by Baker in 
Hooker, II., 114. The seeds have stimulant and emenagoguic pro¬ 
perties and are used in cutaneous diseases and itch : the leaves are 
used in poultices to promote suppuration, and the juice of the bark 
internally as an antiscorbutic. 

Shorea robusta, Roxb.— Sdl; described by Drury (U. P., 405)* 
The resin (rdl or dhamai^ is an efficient substitute for pine 
resins in plasters: in native practice^ the resin is taken internally 
in special diseases and applied as a styptic to wounds. Pharm., 33* 

Solanum indicum, Linn.— Katang-kdri; described by Drury 
(U. P., 408). The root is used in decoction in dysuria and in fevers 
and coughs: and when powdered as an anodyne. The juice of the 
leaves boiled with ginger is used to stop nausea. Pharm., 181. 

Solanum tuberosum? Linn.— Alu. The tubers are occasionally 
used as a substitute for salep. 

Solanum esculentum — Baigan^ ihutta^ See page 703. The 
leaves possess narcotic propeities : nearly every species of this 
genus in Kiimaun affords some aid to the native Materia Medica* 
Pharm., 181. 
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Spondias maiigiferas Pers.—Hog-plum— Ambam; described 
by Hooker^ IL, 42. The bark is nsed in dysentery and a decoc¬ 
tion of the wood in special diseases ; the jnice of the leaves forms 
an application in earache and the gum and fruit are eaten. 

Stercnlia nrens, Rosb.— Kuli, kulu; described by Masters in 
Hookerj 355. The leaves and tender branches steeped in water 
yield a mucilaginous extract useful in pleiiro-pneumonia in cattle. 

Streblus asper, Lour .—Sihoray nisa; described by Drury 
(U.P.j 211). The milky juice is applied to cracked heels^ sore 
hands, and has astringent and septic qualities. The bark in 
decoction is given as a lotion in fevers. 

Symplocos cratosgoides, Ham .—Lody lodh; described by 
Brandis, 299. The leaves are considered astringent and are used 
in diarrhoea and as an application to fresh wounds and the bark 
in tanning. About nine tons are exported every year from the 
Kumaun forest division. 

T. 

Taxus baccata? Linn. — Yew— TMnery Irdhmi; described by 
Brandis, 539. The leaves are used in native practice in epilepsy 
and indigestion. 

Tephrosia purpurea, Pcrs.— Sarphonka; described by Baker in 
Hooker, II., 123. The leaves and seeds possess astringent, tonic, 
febrifugal properties. The leaves of T. Candida^ the lehtiya of 
Kumaun, are used to poison fish. 

Terminalia Ghebula, Retz.— Hdr; described by Drury {U.P., 
431). This and other species of the same genus yield nuts much 
used in medicine and the arts. See Pharm. 89 ; K. L. Dey, 117 : 
Birdwood, 34. 

Tetranthera laurifoKa; Jacq,— Gar bijauTy meda-lahi; 
described by Brandis, 379. The oil from the berries is used in 
rheumatism ; the bark triturated in water or milk, or even dry, is 
applied to bruises and is given internally in infusion in diarrhma ; 
the leaves have a rich aromatic odonr. Pharm., 88: O’Shaugh., 548. 

Thalictrum foMolosnm, D.C.— Fila-jariy pengla-jariy harmat; 
described by Hooker /. and Thomson in Hooker, I., 14. The roots 
are exported from Kumaun under the name mamira and are highly 
alued in ophthalmia and as an antiperiodic. Pharm., 5. 
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TiBOspora cordifolia; Miers— Gulancha; described by Hodfeer 
/. and Thomson in Hooker^ I.; 97. The stems yield the well-known 
extract known as gulancha or gilo\ a much-esteemed specific in 
stings as well as infever and rheumatism. The leaves braised and 
mixed with honey are applied to ulcers, with- oil to the head in 
neuralgic affections, and in decoction for gout. The extract is 
made from the root by boiling for twelve hours and then strain¬ 
ing and evaporating the water. The annual average export of 
the extract from the Kumaun forest division is about two maunds. 
Pharm., 9, 435. 

Toddalia acnleafea? Pers.— Kauj; descidbed by Hooker, I., 
497. The root-bark has tonic, stimulant, and anti-periodic pro¬ 
perties. Pharm., 47, 442. 

Trichodesma. indicar n* Br.— RatmandL The natives con¬ 
sider it to be an antidote in snake-bites ; the leaves are used as a 
poultice and in cold infusion as a purifier of the blood. Pharm.,, 
158. 

Tricliosantlies palmatar Roxb.— Ind^dyan; described’by 
Clarke in Hooker, II., 606. The roots and fruit are poisonous and 
are used in pleuro-pneumonia in cattle. Pharm., 96. T. ciicwu’- 
erina, Linn., gives seeds, tender shoots, and dried capsules, all of 
which are used as medicine. O’Shaugh., 351. 

Trigonella Foenum-grsecum, Roxb.—Fenugreek— Methi ;■ 
described by Baker in Hooker, II., 87. The seeds are stimulant, 
aromatic, and laxative, and are given in colds, coughs, diarrhoea^ 
and special diseases. 

Typba angustifoliaj Linn.— Boro. The down of the ripe fruit 
is used as an application to bums and the lower succulent part^ 
of the stem to clear muddy water. 

U. 

TJrginea indica, Kimth.; Sdlla indica, UoxK~IsMl Mndri or 
i^unda of Bijnor and ghesuwa of Kumaun ; described by Drury 
(U. P.^ 399). It is exported largely from the lower hills. The 
nauseous bitter young bulbous roots have expectorant and diureticx 
properties in small doses, and in large doses they arc emetic and 
cathartic. Pharm., 241 ^ K. L. Dey, 104. 
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V. 

Vallaria dichotonia) Wall.— DMM; described by Drury (P. P. 
II., 19d). The juice is applied to wounds. 

VaJeriana BEardwickii, W^alL— Shumeo, asdnn. The roots 
are exported and are said to possess anti-spasmodic properties ; 
when dry they are burned as a perfume, and are also used as a 
flavoring agent and to keep off insects from clothes. Pharm., 120. 

Vemonia aHthelmintica; TV illd.— Kuli-jiri; described by 
Drury (U. P., 449). The bitter seeds are powerfully diuretic 
and anthelmintic and are given in infusion in coughs and 
flatulenej-. Powdered and mixed with lime-juice they are used 
to expel vermin from the head, and mLxed with oil in scabies and 
anasarca and in plasters for abscesses. Pharm., 126. 

Viola serpens, TYall.— Thumtu, banafslia; described by Baker 
in Hooker, II., 184. The flowers are considered diaphoretic and 
laxative : the seeds are diuretic and the root emetic (like ipeca¬ 
cuanha) and purgative (Brown;. 

Vitex NegnindOj Linn.— Shiwdli, simdli, JUfil-hdri (fruit) ; 
described by Drury (D. P., 452). The root and fruit have anodyne, 
diuretic, and emenagoguic properties, and the leaves are given in 
colic. Exported from Kumaun. Pharm., 163 : O’Shaugh., 484. 

W. 

Withania somnifera, Don .—Asgand (root); described by Dru¬ 
ry (U. P., 355). The leaves are bitter and narcotic and are used 
in infusion in fever : the seeds coagulate milk and the roots are 
aphrodisiac and diuretic. Pharm., 182 : O’Shaugh., 466. The 
seeds of W. coagulans, Don., have also sedative properties and 
are given in colic. Both are exported from Kumaun. 

Woodfordia fioribunda, Salis. ; Grislea tomentosa, Eoxb.— 
Dhaula, dhdi; described by Clarke in Hooker, II., 572. The dried 
flowers are used as an' astringent tonic in affections of the mucous 
membrane, hoemorrhoids, and bilious complaints. The leaves are 
also officinal in native practice. Exported from Kumaun. 

Z. 

ZaHthoxylum alatum, Boxb.^— Tejbal, timdr; Sismsk. jwardn- 
tika, ‘fever ender’ ; described by Hooker /. and Thomson in 
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Hooker, I., 193. The bark and seeds are used in native practice 
as a tonic in fevers and bowel complaints : the small branches 
are used as toothbrushes and the thorns as an application in 
toothache : the fruit is used to intoxicate fish. Supposed to 
possess generally stomachic and carminative properties. The 
average annual export from the Kumaun forest division is about 
half a maund. Pharm., 48. 

Zingiber ofldcinale, Hos.—Ginger— Adrak^ south. This well- 
known plant yields the ginger of commerce, extensively used in 
medicinal preparations. See Pharm.> 228. 

B--NARCOTICS AND SPIRITS. 

Tobacco, opium, hemp, and the preparations made from them, are 
the principal vegetable substances used for their narcotic and intoxi¬ 
cating properties in these provinces, but to them we may add the 
various forms of alcohol obtained by distillation and the prepara¬ 
tions of betel and areca. The use of tobacco in the plains is universal 
amongst males from their twelfth year, and the practice has so far 
entered into the social arrangements of the people that few matters 
of importance are discussed without the hukka being passed around. 
In the hills tobacco-smoking is becoming more common every year, 
and now, perhaps, all except a few Brahman families smoke tobacco 
either pure or mixed, and these even chew the leaf pounded with lime, 
a practice common to every caste. Opium is principally consumed 
by Musalmans, and its use in the hills is very limited. The prepara¬ 
tions of hemp are in great request amongst Hindus, and are much 
indulged in by Jogis and others of the wandering religious mendi¬ 
cant classes. Spirits are consumed chiefly by the lower castes of 
Hindus. Brahmans and Baniyas profess to hold it in abhorrence, 
and the use of it is forbidden to Musalmans by the Koran. As a 
general rule these restrictions are observed, but still there are very 
many individuals of these classes who openly disregard the rules of 
their religion and many more who do so in secret. The statistics 
derived from the Excise Department would otherwise be inexplicable. 
Still, taking into account the quantities of opium, hemp, and spirits 
that must be consumed in a country like India without paying any 
license or contributing in any way to the revenue, there is only a 
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moderate consiimption on the whole. It has often been obsersred 
that you may pass through any fair or assembly, except during the 
Diwali, the Hindu carnival, without seeing a drunken man, and there 
can be no doubt but that the consumption is very small and quite 
insufficient in the hills, at least, to have much effect upon the public 
health. Although hemp is produced in such quantities in Garhwal 
and Kuinaun, the preparations from it are not a favourite form of 
intoxication in the hills and are seldom used by the permanent 
inhabitants. 

Tobacco. 

Nicotiana Tahacum? Linn. Tobacco— Tamdkn^ dlimndhu. 
Tobacco is raised in large quantities in the forest clearings along 
the foot of the hills, where the conditions 
necessary—a rich alluvial soil, warmth, and 
abundance of manure—exist. The last is furnished by the cattle 
wffiich are sent there for grazing in immense numbers from Novem¬ 
ber until May. In the Garhwal Bhabar the cultivation of tobacco 
is carried on by men of the gardener caste from the plains, who 
remain long enough to plant and gather the crop. The indige¬ 
nous Bhuksas of these parts consider that they are prevented 
by their caste rules from growing tobacco, or rather are too in¬ 
dolent to undertake its cultivation. Further east all classes 
cultivate the plant, and great quantities are exported to the 
plains from the Kumaun Bhabar and the Tarai. The quality of 
the leaf is not so delicate as that of the better sorts of the plains 
varieties, but the quantity produced from a given area is greatly in 
excess of that raised elsewhere. In the hills, a far superior variety 
is cultivated from Jaunsar to the K£li, but not in quantity sufficient 
to he of much commercial importance. That grown on both banks 
of the Alaknanda near Srinagar in Garhwal is specially esteemed. 
The Kumaun vernacular names above given represent two varie¬ 
ties, JV, Tabacum and the W. rusfica or Latakia, which latter 
seems to have been grown in the hills from time immemorial, and 
when carefully prepared is palatable to Europeans. Dr. Stewart, 
writing of its cultivation in the western Himalaya, states that 
more of it than of the ordinary kind can be grown per acre, 
especially as in many places the flowers are not plucked off, but 
are mixed with the leaves for smoking, and it brings in a greater 
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price than the ordinary species. It is said to be much stronger 
than the latter and to be generally smoked mixed with a large 
proportion of it Its qualities when smoked in the European pipe 
give assurance that, if properly cured, it would rival Turkish 
tobacco.’’ Some efforts have been made lately by Mr. E. 0. Buck 
to improve tobacco cultivation in Kumaun, but the experiments 
have failed and their history will be found in the annual report of 
the Department of Agriculture and Commerce. 

The Sikhs, Wahabis, and certain Hindu sectaries are forbidden 
the use of tobacco by their religious guides, but the first console 
themselves with the preparations of hemp and the second use 
opium. The earliest mode of procuring and inhaling the smoke 
was to make two holes in the ground, in one of which the fire and 
tobacco were placed and a pipe connected the two. The smoker 
then crouched on the ground and sucked the smoke through the 
second hole. This method may still be seen in the hills. 
Another mod© was to twist a leaf and smoke through the 
narrow" end, still a favourite wiih coolies in the hills. An improve¬ 
ment was then effected by drawing the smoke through a bambii, 
and thus avoid the uncomfortable crouching position, and eventually 
the liukha was invented. The cocoanut served as the first form 
of the hukha, and though metal is now used for the receptacle for 
water and the original form has been modified, the cocoanut 
is still the basis of all the forms of the liukka from the elaborate 
and co&tj pechwdn of the nobleman to the simple pipe of the cooly. 
Musalmans seem to affect those hukkas that have stands, whilst 
Hindds adopt the round or oval shape, which are fitted chiefly to 
pass from hand to hand. In the plains tobacco is seldom smoked 
in its pure state (sada), but is mixed with from a half to an equal 
weight of molasses, either of the sort known as gdr or that known 
as shiraj to which a little saji^ or impure carbonate of soda, is added. 
In the interior of the hills, however, the pure leaf is generally the 
only sort procurable, but in the principal bazars the fashionable 
mixtures may be obtained. One of these in high repute amongst 
the wealthy is known as khamera and consists of a certain quan-‘ 
tity of tobacco of the Latakias sort, to which is added the sence of 
the Pandamis odoratissimus or heora; the dried leaves of the musk- 
plant, Delphinium hrunonianum; sandal-wood dust ; a conserve “ 
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of roses known as gM-kand; the frnit of the ZizyphuB jiijuba; 
apple-preserTOj cardamomSj and the wilted leaves and stems of the 
betel palm known as pdnri^ in certain proportions kept secret by 
each maker and w'hich form his particular brand or manufacture. 
Snuffing tobacco^ though not unknown, is rarely seen. Its use, 
however, as one of the ingredients of ^beteF should perhaps come 
under the head of chewing. 

Opium. 

Papaver somniferum, Linn.—Poppy— Post^ pasta; juice of the 
capsule, opium ; afim, A plant be¬ 

longing to the natural order Papaveraeece. 
The cultivation of the poppy is a Government monopoly and is 
chiefly confined to the plains. The capsules, whilst immature, 
yield by incision a juice wLich on solidification is known as the 
opium of commerce. When ripe or dried they }deM an intoxica¬ 
ting liquor by inspissation. The use of the drug was known to the 
ancients, and some say that it was the pharmahon nepenthes of 
Homer. Dr. Hoyle considers that it was introduced into India 
from Persia, and in this suggestion he may, perhaps, he correct, 
as the common names for opium are of Persian origin. The Ain-i- 
Akhari refers to theo pinm monopoly in Sirkars Kora (Fatehpur 
district), Allahabad, and Ghazipur in the time of Akbar, and we 
know that from time immemorial the opium poppy has been culti¬ 
vated in Kep41 and Kumaun. 

The three principal preparations of poppy in use are the abkm 
or excise opium, madak and chondu. The first is supplied from the 
Ghazipur factory and is sold at the rate of sixteen rupees per seer 
of eighty tolas. As a rule, abkdri opium is taken in the form of pills, 
bnt many soak the preparation in water for some hours and drink 
the solution thus formed, leaving the impurities at the bottom of 
the cup : very moderate consumers take about one tola or 180 
grains Troy or 11'662 grammes per month, and the average con¬ 
sumption of habitual opium-eaters may be set down at five tolas 
each per mensem. In some cases as mnch as two tolas a day are 
taken boiled in milk. Opium-smoking has of late years increased 
very much in these provinces. The results are the same as in 
other countries, the drug inducing stupor, reverie, and voluptuous 



758 


HIMA'LAYAN DISTRICTS 


listless ness. Still the individual can easily be roused to business^ and, 
unless taken in excess, the effects are not more injurious or lasting 
than those attendant upon a too liberal indulgence in spirituous 
liquors. The temptations to excess are, perhaps, stronger in the 
case of opium, and with over-indulgence come sickness, consti¬ 
pation, indigestion, want of appetite, emaciation, impotency, and 
premature old age. In small doses as far as one grain, opium 
when eaten acts as a stimulant, increases the pulse in strength and 
frequency, and excites the mind by a happy train of thought. It 
is believed to promote digestion, and for this purpose it is taken 
usually in the afternoon or evening, so that its effect may come on 
before the time for the evening meal. This condition is however 
succeeded by drowsiness, thirst and loss of appetite, and the habitual 
eater then increases his dose, when after a smoke of tobacco from 
the hukka the excitement again begins and is followed by a period 
of stupor and eventually a profound sleep, the pupils are slightly 
contracted, the pulse slow and full, the breathing slow, and the 
temperature of the body somewhat increased.” Beyond four 
grains to healthy persons not accustomed to opium it may be consi¬ 
dered to act as a poison. Milk is taken by opium-eaters to keep 
the bowels open, and as in the case of hhmig and, indeed, spirits 
when once the habit of using the drug has been fixed, it is almost 
impossible to shake it off. Kahars and men who have much trying 
physical labour to get through in a short space of time can, fre¬ 
quently, take large doses without apparent injury.^ 

Madak and chandu are forms of opium extensively used in these 

I” preparing them the opium 
is first reduced to a watery extract, which is 
then strained two or three times through cloth and afterwards boiled 
over a slow fire until it thickens somewhat. The impurities left in 
the process of straining are again washed and strained two or three 
times to extract any portions of the active principle which may 
remain. The refuse, called joga, is then thrown away and the resi¬ 
duum of pure extract of opium that remains is called kimam and 
forms the basis of both madak and chandu. One ser of excise 
opium yields a little more than half a ser of himam. To make 

' I am indebted to several sources, official and private, for these notes on opium 
and hemp. 
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madah^ the leaves of the guava, pdn, or, in some cases, the rose are 
collected and cut into very fine pieces and then boiled in water. 
When they become soft they are strained in a doth and dried and 
then fried on an iron pan over a slow fire. These leaves thus pre¬ 
pared are called jesn^ and equal quantities of jesu and kimum form 
madaL This preparation is made np into small pills about the size 
of a pea, which sell in the retail shops for a pice each. The consu¬ 
mer buys these pills, breaks one of them into six to twelve parts, 
which are called ^ chittas/ each of which serves for one operation or 
whiff. The ordinary htikka is used, but the cMllam or upper ffortion 
for receiving the drug and fire is much smaller. The chitta is 
placed on the chillam and lighted by a charcoal pencil, and the smoke 
is taken inw’ards in one inspiration and swallovred. The result is 
considerable pleasurable excitement, which as it begins to wear off 
is renewed by consuming another chitta until satiety is produced. 
One pill is sufficient to intoxicate a new smoker, but many consume 
a dozen pills with impunity. 

The basis of chandu is the same kimam from which madalc is 

^ , made, hut instead of leaves the half-burned 

Chandu^ /* i • 

ashes of the ckiiias of madak are mixed with 

the himam in equal quantities and the resulting compound is called 
chandu* For this preparation there is a particular pipe made of 
wood and about twelve to fifteen inches long. A small brass or tin 
bowl is fixed towards one end and communicates with the stem by 
a small aperture. The chandu formed into a paste and made up 
into pills is placed in the bowl, and this is lighted from a lamp and 
gives a gurgling noise while burning. The smoker reclines on a 
pillow with his eyes closed, and the pipe is lighted by an attendant 
and refilled when necessary. Like the mac?«i-smoker, the chandu- 
smoker takes in all the smoke arising from one application of the 
chandu by one deep inspiration and swalloivs it. After every inspi¬ 
ration there must be a rest, and the heated tongue is moistened by 
chewing sugarcane or by the application of a rag moistened in 
sherbet. Two or three applications are sufficient to affect a beginner, 
but there are many who can doze away over pipes of chandu the 
whole day. The effect of madak and chandu smoking is equally 
pernicious with opium-eating, with this difference that intoxication 
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supervenes at a much earlier period, because the smoke containing 
the active principle of the opium is directly absorbed by the blood 
in the lungs, and being carried into the circulation acts, at once, on 
the brain; whilst in eating opium the process of solution, absorption, 
and digestion is much slower. Muhammadans are by far the greater 
smokers and eaters of opium as compared with the Hindds, and they 
make up by indulgence in this vice for the pi'ohibition of spirituous 
liquors. Love of sexual intercourse has much to do with inordinate 
indulgence in opium, and for a time, like the preparations of hemp, 
it acts as a powerful aphrodisiac, but in the end it induces impotency 
and leaves the opium-drunkard a physical and moral wreck, utterly 
careless for the present or the future and a mere semblance of a 
human machine. 

Hemp. 

Cannabis sativa? Linn.—^Hemp— G'dr-hJianga (female plant), 
pMl-^bhanga (male plant). (See Fibres 

The principal parts of the hemp that are used as intoxicating 
agents are the char as, gdnja and bhang, or 
sdih^i and their preparations. The best charas 
is j;?btained from the female plant and consists of a resinous exu¬ 
dation from the leaves, stems and seeds when ripe, and is collected 
from them by rubbing them in the hands or on the naked thigh 
or by scraping the resin from the plant with a blunt iron knife. 
The quantity and quality of this resin differs with the soil and 
locality. In some places the plant developes a woody tissue, whilst 
in others the bark splits and a resin is secreted. In the plains 
in many places the hemp plant yields excellent gdnja, but 
neither charas nor bhang; and again in the hills the charas is the 
principal product. The best qualities of charas are imported from 
Yarkand, Bukhara, and Afghanistan. In former times only the pure 
resin collected by the scraping process was imported, but now a sys¬ 
tem of manufacture has sprung up by which a much larger return 
is effected. When the plants have arrived at maturity, which is 
known by the bark commencing to split, they are cut down and 
soaked in water and when well moistened the resinous juice is 
pressed out. This is then boiled and reduced to the consistence of 
a paste, in which form it is imported by the Afghan fruit-sellers. It 



OF THE 5sOETH-WESTERN PEOVIXCES. 


761 


contains, in addition to the resin, much of the juice of the plant, its 
colouring matter and other foreign substances, and is altogether 
inferior to the resio colieeted by the old scraping process. The 
Kabulis sell this preparation to the contractors at about one and a 
half rupee per ser, and they again to the licensed vendors at from 
four to five rupees per seer, and the latter retail it at about two chhaU 
idks for a rupee or eight rupees a seer* The drug is consumed 
in the following manner ;—^About the weight of a two-anna silver 
piece or 22 grains Troy is taken and covered up with twice its 
weight of prepared tobacco in the shape of a ball. This is dried 
over a charcoal fire, and during the process the cliaras melts inside. 
The dried ball is then reduced to powder and mixed with tobacco 
is placed on the cMllam of an ordinary cocoanut kuhka and smoked 
in the same way as tobacco. Charm seems to be a milder form 
of the drug than gdnja and is used by the better class of people 
and those who do not care for intoxication pure and simple. 

GiLKJA. 

Gdnja consists of the dried flower heads and smaller leaves from 
which the resin has not been removed. It 
yields to alcohol twenty per cent, of resinous 
extract composed of the resin (ekaras and green colouring matter. 
Distilled with a large quantity of water traces of essential oil pass 
over, highly odoriferous of the drug. The colour of the bundles of 
gdnja is dusky green, the odour narcotic and the touch adhesive. 
The gdnja produced ia Kumaun and Garhwal is considered of 
little value and is not, so far as I am aware, exported. The 
gdnja consumed locally is imported from the lower districts. Two 
sorts of gdnja are sold in these provinces—the pattar and the 
biluchar. The pattar is imported chiefly from Holkar’s territories 
and is of quality inferior to the Bengal gdnja. It is purchased 
at from five to six rupees per maund in Indnr in the rough 
state, including the stalks and useless leaves, and also pays a duty 
of about four annas per maund on exportation to British territory. 
The farmer of the drug revenue pays the cost of carriage and sells 
it to the licensed retail vendors at from Es. 20 to Es. 22 per maund. 
The retail sellers separate the real gdnja from the rough plant and 
throw away the refuse, which amounts to from five-eighths to 
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two-^thirds of the whole^ or in one maund of rough plant only 
thirteen to fifteen sers of real gdnja will be found. This sells at 
from three to four rupees per ser, and about one quarter of a ser 
will form a month’s supply for an ordinary smoker. This pattar 
gdnga is chiefly consumed by the lower classes of Hindiis;, and espe^ 
cially by all the mendicant sects of Bairagis, Nagas^ Banyasis, &c. 

The UMcliar variety is imported from Lower Bengal and is far 
superior to the pattar. It is grown in the Rajshahi district and sells 
there in the rough at from Rs. 18 to Rs. 22 per maund. The Ben¬ 
gal Government charge a duty of from Rs. 2 to Rs. 2-8 per ser, or 
Rs. 100 per maund, on all exports of gdnja to these provinces. The 
farmers of the drug revenue separate the real ganja from the rough 
plant and sell to the licensed retail vendors at from Rs. 10 to Rs. 12 
per ser, and the latter retail the drug at one rupee per chhatak 
(loz. 17dwt, 12grs. Troy), so that Bengal pdwja is as dear as excise 
opium in these provinces. One or two chhataks are sufficient 
for a month’s consumption to an ordinary smoker. The Bengal 
gdnja is much stronger than the pattar variety, so that a much 
smaller quantity produces the same result. It is used only by the 
better classes, being the more expensive of the two. Gdnja is not 
in general used so much as tobacco. Kahars when they complete a 
portion of their journey often take it as a stimulant, and others 
with weak digestions smoke a little before a meal to excite a feeliog 
of hunger and promote digestion. It may serve as a stimulant for 
the time, but its after-effects are lassitude and depression. Gdnja is 
also used as a sedative to promote sleep, which it does after an 
interval of excitement by intoxication. 

Gdnja is prepared for smoking hy taking a portion of the dried 
leaves, say 20 grains in weight, in the palm of the left hand; these 
are rubbed with the right thumb, a few drops of water being added 
to moisten it. Then an equal quantity of dry but soft tobacco leaf is 
added, and the whole is formed into a paste. This is then cut into 
thin layers with a knife and again rubbed and pressed into a paste 
with more water. The compound when well mixed is again sliced,, 
and the process is continued two or three times until the gdnja and 
tobacco are thoroughly amalgamated. It is then smeared with the 
fingers over a very narrow, small, earthen and a small cake 
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of liglited charcoal is placed on the top. The chillam is placed on 
the ordinary hnkka^ consisting of a hollow wooden cylinder fitted 
into a dry cocoannt shell which is half full of water; another cylin¬ 
der attached to the middle of the cocoannt forms the stem through 
W“hich the smoke is swallowed. Gdnja smokers arcj as a rulCj sociable, 
and the pipe is passed aronnd after each one has had one good pull at 
it. Each smoker swallows the smoke, which conveys the active prin¬ 
ciple in that form to the lungs and stomach. With strong Bengal 
gdnja it is diiBcnlt to retain all the smoke inspired at a single time, 
and a cough usually interrupts the operation. This custom is as 
much due to economical considerations as to good-fellowship, for no 
one could smoke time after time and the gdnja keeps burning away 
all the same. One dose of gdnja is quite sufficient to give a moder¬ 
ate feeling of intoxication to four or five persons. To those unac¬ 
customed to it a single inspiration produces giddiness and even 
stupor for a time, wffiilst habitual smokers can take their turn for 
half an hour. Heaviness, laziness and agreeable reveries ensue, but 
the person can be readily roused and perform routine duties. As in 
the case of opium, gunja is often made use of as an aphrodisiac. 

Bhang. 

Bhang comprises the larger leaves and capsules of the hemp 
without the stalks. In these provinces there 
are three varieties of bhang in common use, viz,^ 
the Hardwmr bhang which comes from Garhwal, the Oudh which 
comes from the Gonda district, and the Panjabi which comes from 
Jalandhar, Of these the Oudh variety is the strongest and there¬ 
fore the best, so much so that one part of it intoxicates as quickly 
as two parts of the other varieties. The Man^-producing hemp 
grows mid and is sold in the rough with the stalks and refuse 
leaves at about one rupee per maund in the producing districts, but 
to this must be added the cost of carriage. The farmer of the 
drug revenue sells the cleaned plant to the licensed vendors at from 
ten to fifteen rupees per maund according to the distance from the 
base of supply. The latter retail the drug to consumers at eight annas 
per ser or Es. 20 per maund. The names sabjt and sidhi are, also, 
applied to bhang in its gree) state, and mdjnm is a conserve of 
bhang which is noticed hereafter. 
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Bhang is prepared for use by soaking the dried leaves for a 
time in cold water and carefully washing and freeing them from all 
sorts of impurities, such as dust, seed, kunkiir, and the stalks and 
stems. The leaves are then bruised in a mortar or on a flat stone 
and made into a thick paste. The paste is then ready for use, and 
when required is diluted with water according to taste and the so¬ 
lution is drunk. Many persons mingle spices with the paste 
fluring the pounding operation, such as black pepper-corns, aniseed, 
•cloves, cardamoms, sugar, and melon and cucumber seeds, but 
the pepper forms the principal ingredient. An ordinary drinker 
will consume one ser of Iha^ig or eight annas worth per mensem. 
Most Hindus who do not indulge in wine, such as Brahmans, Ba- 
niyas and the like, take hhang. It is the special drug of the Hindu 
mendicant classes as madak is affected by the Musalman fakirs. The 
Ohaubes of Muttra, the Pragwals of Allahabad, and the Gangapu- 
iras of Benares, are noted for their indulgence in excessive hhang- 
drinking. In the Panjab, the Bhangi misl^ or sub-division of the 
great Sikh confederacy, was so called from the real or fancied fond¬ 
ness of its members for the use of the drug. Bhang taken in 
moderate quantities is exhilarating and tonic : it creates an appetite 
and promotes digestion. In lai'ge doses, when the intoxication is 
severe, its effects are very remarkable : the patient is raised to a 
state of eostacy and cares neither for his own life nor the lives of 
others. Sometimes he cries in a delirium of joy and then again 
breaks out into exulting laughter. Even in moderate doses its 
effects are noteworthy. Dr. O’Shaughnessy made several experi¬ 
ments to ascertain the effects of the drug on men and animals, and 
in the course of them several of his pupils commenced experiments 
on themselves which are thus reported :—In all, the state of the 
pulse was noted before taking a dose, and subsequently the effects 
were observed by two pupils of much intelligence. The result of 
several trials was that in as small doses as the quarter of a grain, 
the pulse was increased in fulness and frequency i the surface of 
the body glowed ; the appetite became extraordinary ; vivid ideas 
crowded the mind; unusual loquacity occurred i and with scarcely 
any exception great aphrodisia was experienced. In one pupil, 
Diuonath Dhar, a retiring lad of excellent habits, ten drops of the 
tincture, equal to a quarter of a grain of the resin, induced in 
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twenty minutes the most amusing effects. A shout of loud and 
prolonged laughter ushered in the symptoms^ and a transitorjr 
state of cataleptic rigidity occurred for two or three minutes. 
Summoned to witness the effects, we found him enacting the part 
of a Raja giving orders to his courtiers ; he could recognize* 
none of his fellow-students or acquaintances ; all to Ms mind 
seemed as altered as his own condition ; he spoke of many yeHrs 
haying passed since his student’s days ; described his teachers ^ 
and friends with a piquancy which a dramatist would envy; 
detailed the adventures of an imaginary series of years, his tra¬ 
vels, his attainment of wealth and power- He entered on discus¬ 
sions on religious, scientific, and political topics with astonishing 
eloquence, and disclosed an extent of knowledge, reading, and a 
ready apposite wit which those who knew him best were alto¬ 
gether unprepared for. For three hours and upwards he main- 
tiiined the character he at first assumed, and with a degree of 
ease and dignity perfectly becoming his high situation. A scene 
more interesting it would be difficult to imagine. It termina¬ 
ted nearly as abruptly as it commenced, and no headache, sick¬ 
ness, or other unpleasant symptom followed the innocent excess. 
Dr. Goodeve and more than thirty students were present at this 
occurrence. In the symptoms above described, we are unavoidably 
led to trace a close resemblance to the effects produced by the 
reputed inspiration of the Delphic Oracles ; perhaps it 'would not be 
very erroneous to conclude that it was referable to the same kind of 
excitement” 

MXjxjm. 

Mdjvbm or conserve of hhang is a preparation much affected by 
the better classes. In §ne maund of majurrij 
as used in these provinces, there are three 
sers of bhangj two sers of ghi or clarified butter, and thirty-five 
sers of sugar. It is prepared in this way :—^take three sers of 
clean bhang and soak it for a night in cold water ; next morning 
take out the bhmg wash it well and put it into a basket, to allow 
the water to drain off. Then place a large shallow iron-pan on a 
slow fire and throw into it about two and a half sers of good gfiL 
When this melts and begins to boil throw into it the bhmg and fry 
it until it becomes crisp. Then add water and boil for some hou^ 
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until the hliang becomes soft and pulpy. Then strain through a 
cloth and pound in a mortar until a paste is made. You next take 
a maund of sugar and put it in the pan, adding a sufficient quan¬ 
tity of water to melt it. The sugar is then boiled, and while boiling 
is clarified with milk ; when properly purified the hliang paste is 
added in small quantities at a time and carefully stirred to ensure 
its mixing with the sugar. When thoroughly amalgamated, the 
compound is taken out and spread on fiat brass plates about an 
inch thick, and when this hardens by drying, it is cut into small 
square pieces with a knife. The quantity of glii and hliang make 
up for the loss in clarifying the sugar, and the result is one maund 
of mdjum. The confection costs about Rs. 18 to 20 per maund and 
is sold to the licensed Tenders at Rs. 40 per maund, and these 
latter retail it at one pice per square to their customers. Two 
squares are suflEicient to produce a moderate amount of intoxica¬ 
tion to an ordinary person. People seldom get used to taking 
mdjum daily, and it is generally taken for purposes of pleasure 
and as an excitant to debauch. 

Another mode of preparation is as follows :—Pour ounces of 
Mhi and an equal quantity of ghi are placed in an earthen or well- 
tinned vessel, a pint of water is added, and the whole is then warmed 
over a charcoal fire. The mixture is constantly stirred until the water 
all boils away, which is known by the crackling noise of the melted 
batter on the sides of the vessel; the mixture is then removed from 
the fire, squeezed through cloth while hot, by which an oleaginous 
solution of the active principle and colouring matter of the hemp is 
obtained, and the leaves, fibres, &c., remaining on the cloth are 
thrown away. The green oily solution soon concretes into a 
buttery mass, and is then well washed by the hand with soft water 
so long as the water becomes coloured. The colouring matter and an 
extractive substance are thus removed^ and a very pale green mass, 
of the consistence of simple ointment, remains. The washings are 
thrown away, for if used they are intoxicating and produce constric¬ 
tion of the throat, great pain, and very disagreeable and dangerous 
symptoms. The operator then takes two pounds of sugar, and 
adding a little water, places it in a pipkin over the fire. When 
the sugar dissolves and froths, two ounces of milk are added; a 
thick scurn rises and is removed, n^ore milk and a little water are 
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added from time to timej and the boiling continned about an hour, 
the solution being carefully stirred until it becomes an adhesiTe 
syrupj ready to solidify on a cold surface ; four ounces of new 
milkj dried befos'e the snn, in jfine powder are now stirred i% and 
lastly the prepared butter of hemp is introduced^ brisk stirring 
being continued for a few minutes. A few drops of atar of roses are 
then quickly sprinkled in, and the mixture poured from the pipkin 
on a flat cold dish or slab. The mass concretes immediately into a 
thin cake, which is divided into small lozenge-shaped pieces- A 
ser thus prejmred sells for four rupees. One drachm by weight will 
intoxicate a beginner and three drachms one experienced in its use. 
The taste is sweet and the odour is very agreeable. 

The pure resin of the hemp is very soluble in alcohol and ether, 
partially soluble in alkaline and insoluble in acid solutions. When 
pure it is of a blackish grey colour, hard at 90°, softens at a higher 
temperature and fuses readily. It is soluble in several volatile and 
fixed oils. Its odour is fragrant and narcotic ; the taste is slightly 
warm, bitterish and acrid. The late Sir W. O'Shaugnessy gives^ a 
very interesting historical account of the plant and of the experi- 
menls made by him on its properties and uses. Mention of the 
drug is made by the Sanskrit, Arabian, and Persian writers at a very 
early date. Some trace a reference to it in the gmija mentioned by 
Mann, but Williams refers the name to the preeatonns^ whilst 
giving the adjective gimjakmi to anything made of hemp. It is 
noticed as early as 658 H. ( 1259 A.D.) by Musalinan writers, and 
was early introduced into Egypt, where, under the name of hashish^ 
it is still eagerly consumed by the lower classes. As in India, its 
use by religious zealots has led to terrible scenes of slaughter and 
rapine, so in Egvpt, the sect most addicted to it was called the Hashi- 
shin or Assassins.^ Throughout the east, from an early period, it 
has been used as a medicine and now forms an article of the Indian 
Pharmacopoeia, prescribed in cases of tetanus, hydrophobia, cholera, 
delirium-tremens, and neuralgia. A careful chemical examination 
of the different forms of Indian hemp and their preparations is still 
a desideratum and worthy the attention of the many able chemists 
residing in India. 

1 Bengal Dispensatory, 579-604; taring’s Dispensatory 
Yuie’ci Marco Bolo, i , i‘^2. 
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Spirits. 

The ordinary country spirit is mamifactiived in all the hill dis¬ 
tricts. It is made from sldva and two 
forms of the products of the sugarcane. 
These are placed in a covered tub with water, barley, and certain 
spices and allowed to ferment. When fermentation has taken place, 
the tub is filled with water and after two or three days the 
mixture is ready for distillation. Tlie still in common use is the 
ordinary rude apparatus of two vessels of metal connected by a 
tube of banibu. In one the liquor to be distilled is placed and a 
fire lighted under it ; the liquor passes through the tube into the 
other vessel which is kept cool by being placed in water. This 
once distilled liquor, known as tharra^ is of two qualities : the rdsi 
or weaker and the pMlha or strong spirit. If x*e-(listillod the pro¬ 
duct is known as maiaitar. The process of fermentation takes 
from ten to twelve days in the hot-weather and douhle that time 
in the cold season. The liquor produced from molasses is dearer, 
but much stronger than that produced from the mahna. By one 
distillation, however, it seldom reaches to 50° under proof by the 
Syke’s hydrometer, but by several distillations spirits even above 
London proof may be obtained. In Kuinaun, as a rule,, the use of 
spirituous liquors is confined to the lower castes, though gradually 
spreading to the better classes ; but in Gurhwal the Hindus are less 
scrupulous, and, according to Traill, all but a few Brahman families 
drink spirits manufactured there from rice or barley. At the same 
time, however, they will not drink the spirits manufactured in the 
plains or after the plains method, objecting both to the materials 
employed and the caste of the makei’S. In Garhwal the spirit is 
made by Rajputs, not Kalwars as in the plains. A coarse spirit is 
also manufactured from mandua, and the Bhotiyas prepare another 
called ddru. 

Betel* 

Chavica BeteL Miq,— JPdn. The pdn is imported from the 
plains. The leaves are used in chewing and are membranaceous 
or the adult ones coriaceous, shining above, glabrous on both sides ; 
the inferior ones ovate, broadly cordate, equal-sided ; slightly une¬ 
qually cordate or rounded at the base, five to six nerved. The 
ingredients in the masticatory in common use are the leaves ; 
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mpdri^ tlie nut* of the Areea catechu or botel-nnt palm^ a native 
of the eastern islands and cultivated in Lower Bengal and Tra- 
vancore | cli'ina or lime ; and kath or catechu, the prodace of the 
hJmir tree (Acacia catechu). Women usually add s small quantity 
of tobacco to the compound aiKi many add the small cardainoin. 
The average quantity consumed by pern-eaters is about five leaves a 
day, costing about one and a half pice, ©r 2^ farthings. The mix¬ 
ture is pleasant and refreshing, but like other things its inordinate 
use is injurious to the digestion. Marco Polo- mentions the use of 
the plant, which he calls tembal; the name of the caste still employed 
in its sale and preparation is Tamboli. The shreds of the unused 
leaves and the juice of the stalks {pdnri) are made use of in th& 
preparations of tobacco for smoking. 

III.— ^Vegetable substances used in manufactures. 

A.—OIL-SEEDS* 

The only oil-seeds of importance grown in the Kumaun division 
and the tract under the hills are the rapeseed and linseed of com¬ 
merce. The medicinal and other oils have no great value as arti¬ 
cles of export and are only procurable in very small quantities. 
The Bhabar exports great quantities of rapeseed, for which the cli¬ 
mate and soil appear to be eminently suited. As so much confu¬ 
sion exists in the synonymy of the mustards, the botanical descrip¬ 
tion of the more important species is given here to aid in distin¬ 
guishing it. 

Brassica nigra, Koch, Hook, FI. Ind., I., 156. S, erysimoidee^ 
Boxb., FI. Ind., 499— AbI rd«, ghorraiy makara rdi, and bandrasi rdi 
of Kumaun and sarehaf of the hospitals, where the seeds are used 
for poultices and also in veterinary practice. The leaves are used 
as a cress. The oil is used chiefly for medicinal purposes. 

Brassica campestris, Linn,^ Hook. FL Ind., 156. S, dichotoma^ 
Eoxb., FL Ind,, 497. 

Erect, lower leaves lyrate, upper auricled, flowers corymbose, 
beak of pod flat, seedless. An erect, stout, simple or branched, 

1 This mit is yellow, oval, the size of a small eg-g, enclosing m oily kernel 
like a nutmeg, conical, rounded, pointed and marked with white and midisti 
veins; inodorous, but o£ a very astringent taste. It contains a large protion of 
tannic and gallic acids. 
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glabrous or slightly hispid annual, l-Bft. high. Leaves large, 
petioled, more or less pinnatifid, upper oblong or lanceolate. Flow¬ 
ers large, bright yellow, pedicels fin., ascending or spreading. 
Pods l|-3in., glabrous, sub-erect; valves with midrib and flexuous 
veins. Seeds small, smooth, pale or dark. 

Yar. dioliotoma, Roxb., jariya, jadiya of the hills and laliota 
laita of the Bhabar, where it is grown only in a few valleys in Kota, 
and MU sarson of Northern India. 

Var. ylauca, Roxb., the rdra, rdda, rm^a-sarson of Kumaun, 
hanga-sarson of Dehra Diin, and pUa-sarson of Oudh and Rohil- 
khand: seldom grown in the Bhabar, as it yields a crop good in 
quality, but poor in quantity. 

Var. glauoa^ Royle, the dain^ ddin^ and lai of Kumaun and 
Garhw41: sometimes kJietiya, tori, and toriya of Northern India, 
where this variety is in general cultivation: grown very largely in 
the Bhabar. 

The jariya variety is sown in the beginning of September in 
fields where manure has been lying. The stalks are cut from the 
root and when dry the grain is threshed out and the oil is expressed 
in the common kolu or oil-press. It is a favourite crop near Almora. 
The Tcira variety is grown all over the hills in small quantities 
only, as it requires much manure and is liable to injury from hail. 
It is sown in first-class unh'rigated land in November-December 
and gathered in April. It yields about three maunds of oil to an 
acre. The lai variety is cultivated all over the hills up to 11,000 
feet and is the staple mustard crop of the Bhabar, These three 
varieties are grown as oil-seeds and afford the rape-seed of com¬ 
merce. 

Brassica juncea, H./, et T.: Sinapis juncea,TA\mi, — Rdi, sarson. 
There are several varieties of this species. The S. ramosa, Rox¬ 
burgh (498), is the harldi of Kumaun, and the S. rugosa, Roxburgh 
(499), is the hddsJidhiAdi or hhotiya-ldi introduced by the Grorkhalis 
from Nepal. Both these varieties are cultivated chiefly for their 
leaves, which are eaten as a vegetable cooked and dressed with 
spices and clarified butter. The brown seed of B. juncea proper, 
however, yields an oil that possesses properties similar to those 
of B, nigra, and for which the seeds may be substituted in the 
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preparation of poultices. Ernca miivaj Lam.^ the dim and claim of 
KumauBj is cultivated as a vegetable and also for the oil from its 
seeds, which is less pungent than mustard-oil. It escapes frequently 
in cultivated tracts, coming up accidentally with other crops. 

Linuin usitatissinmm? Linn.—Flax; seed is known as linseed— 
Alsiy iisL An annual belongingto the natural order ; seeds 

oval, pointed in shape, compressed, with a sharp margin; brownish 
coloured; smooth and shining outside, but w^hite intenially. The 
native country of the flax plant is not known, though it has been 
thought to be indigenous to Central Asia and has been cultivated 
for centuries in India. The Indian seed is better for oil and the 
European seed for fibre. In these hills it is cultivated only for the 
oil and the oil-cake, which is used as fodder for cattle. 

Sesanmm indiciun, Linn.; the seed is known as til and the oil as 
mitha teL An annual belonging to the natural order Pedaliacem* 
There are tw^o varieties knowm to commerce, the black and the w’^hite 
grain, and a third parti-coloured is found in these provinces. The 
white-grained called tili is cultivated in Kuraann, and the black¬ 
grained variety grows wild there and in the Bhabar. As a rule the 
fresh seed is expressed at once, hut in many cases where a finer oil is 
required the dark colouring matter of the epidermis is removed by 
bleaching in hot w'ater or washing in cold water several times. The 
oil produced from these whitened seeds is considered a useful sub¬ 
stitute for olive oil in the preparation of medicines and in manu¬ 
factures. The mode of extracting the oil is usually the same in the 
hills and fehabar. The seed is first sifted, cleaned and dried, 
and then put into a kolu or press worked by hand or by oxen. A 
little water is added, and after some time the oil runs out. The oil 
is then strained or allowed to stand in shallow vessels, when the 
impurities sink to the bottom. Every three parts of good seed 
yield one part of oil, which has risen in price much of late years and 
renders til a very valuable crop. Besides its use in painting and 
medicine, the oil is burned in lamps, forms a substitute for salad- 
oil in cooking, and is the basis of most of the perfumed oils in use 
in India. The last are made by adding one weight of flowers to 
three weights of oil in a bottle ; the mixture is then cooked and 
exposed to the sun for forty days, when the oil is supposed to be 
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sufficiently impregnated for use. The seeds of sesamum are largely 
used in religious ceremonies by Hindus^ and mixed with sugar in 
the form of a sweetmeat {ladu) forms an appropriate present for 
old and young at all festivals. 

Eicinus communis, Linn.—Castor bean— Ind^ rendiy arand. 
This beau is commonly cultivated in small quantities in the lower 
valleys for home consumption. 

Bassia hutyracea? Roxb.— ChMra (Kumaun); the butter made 
from its fruit is called cJii'dra-ka-pina and phaleh, the plialwa and 
phalwdra of Almora. A tree belonging to the natural order Sapch 
taoew, 30“40ft.; leaves obovate, tomentose beneath : corolla 8-cleft: 
stamens 30-40 on longish filaments : pedicels aggregate, and are, as 
wellas the calyx, woolly: drupes oval: flowers smallish, white. Roxb. 
M. Ind., II., 527 ; Reprint, 411: Don. FL Nep., 146. Flowers 
in November. It occurs abundantly in the valley of the Kali, where 
the bees feed on its fragrant flowers and those of the jawidela 
{/Echnantliera WallicJiil): hence Sor honey is so esteemed (see page 
715). The timber is of little value, the principal product being the 
^ vegetable butter’ extracted from the fruit and which is used as a 
pomade or cold-cream, also in rheumatism and stiffness of the limbs. 
Its medicinal properties deserve further investigation (Ind. Phar., 
131). It dissolves readily in alcohol, burns without smoke or smell, 
and makes good soap and candles. Solly’s analysis gives solid oil, 34 
parts of fluid oil and 6 parts of vegetable impurities (J. Agri.-Hort., 
Ben., L, 23). It retains its consistency up to 95° and completely 
melts at 120° and does not become rancid by keeping. The phcdel 
is produced by bringing the kernels of the fruit into the consistence 
of cream, which is then put into a cloth bag with a moderate 
weight laid upon it and left to stand until the oil or fat is 
expressed, which becomes immediately of the consistence of 
lard and is of a delicate -white colour (see Roxburgh’s description 
in As. Res., YIII., 477 ; and Drury, U. P., 67). B, latifolia^ 
Roxb., ma/iwa, occurs occasionally in the Bhabar and aftbrds an oil 
from its seeds, but is of little economical value here. 

The medicinal oils, as already noticed, consist chiefly of sesa-^ 
mum oil impregnated with the various herbs and flowering plants 
that they are named after or with the different gum-resins. Oils in 
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small quantities made from tea, poppj, and many fmit trees and 

flowering shrabs were exhibited at Agra in 1867/biit owing to the 
imperfect arrangement of the catalogne no data exist for estimating 
their value commerciallj or ascertaining their uses* 

B.—DYES ANB TANSd 

The dyes of vegetable origin in these provinces may be broadly 
divided into two classes: first, those produced from plants spe¬ 
cially cultivated for the purpose; and second, those obtained 
from plants or trees growing wild or which are cultivated 
on account of some other prodnct. There are no represeniitives 
of the first class in the hills, and to the second class i^Iong tnr- 
meric and the great mass of dyes exported from the hills as 
a portion of the minor forest prodnce, but which are of little 
commercial valne. The tanning materials of vegetable origin are 
all the products of trees and plants that grow wild and ajBPord a 
valuable assistance to the supply of similar materials found in the 
plains. In neither case, however, does it appear that much can be 
done in the way of making further use of these substanws untfl 
their character and qualities have been more thoroughly examined. 
At present it is believed timt, with few exceptions, they do not pre¬ 
sent any such features as would give good grounds for the hope that 
they might become of much importance or objects of a regular 
trade, but until competent pereons undertake their investigation it 
is unnecessary to discuss the finality of this verdict. The local 
market for either tans or dyes is inconsiderable, and the plains’ 
markets are now filled with the products of the latest discoveries 
in Europe which in cheapness and quality far surpass the hill mate¬ 
rials and are now ousting the local dyes from general use. A 
demand for bark for tanning purposes will, however, alw^ays exist 
as it would not be profitable to import it. 

Dyes. 

(a .)—Extracted from the root 

Bubia cordifoliaj Linn.—Madder— Majethi^ manJiL It should 
be remembered that the vernacular name majetki is sometimes given 

1 For more detailed iitformation on this subject, see ‘‘ Economic Prodacts of 
the Horth-W^t 2 m ProTinces, Part AUahabad, 1878. 
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in Kiimaun to Impatiens Balsamina^ which also yields a red dye^ 
but it is properly applied only to Ruhia. There are two species, 
R. Manjistha^ Roxb. (1,374), abundant 4,000-9,500 feet with black 
fruit and deep red flowers, and R. cordifoUa^ and both are distinct 
from the European madder (Z2. tinctorum) and yield a brighter dye, 
but whether owing to inherent defects or improper appliances the 
dye is not so durable. It is in common use with the Bhotiyas and 
gives with alum a reddish-brown colour. Some attempts have been 
made to introduce the cultivation of the European madder plant, 
but they were neither continuous nor exhaustive, though successful 
in Afghanistan and apparently also in Kumaun. The average 
annual export from Kumaun is about ten maunds. 

Curcuma longa? Roxb.—Turmeric— Haldi (root). See Gondi^ 
merits. This root is chiefly grown as a condiment, but one variety 
which when cut has a rich unctuous appearance also yields a yellow 
dye. When it comes into contact with an alkali it turns red, and 
is seldom used except for the commonest purposes and by the poorer 
classes. 

Berberis aristata, D. C. — Ohitm, totar. The bark and root of 
this species and B. Lyciiim^ known as kingora-ki-jar or ddrhald, 
ddrcJwby yield a yellow dye. They are both common in the Hima¬ 
laya of these provinces. The colouring principle is found chiefly 
in the root and affords an excellent dye for leather. The average 
annual export from the Kumaun forest division is not more than 
two maunds. 

Mariscus cjrperinus — Nagarmotha, panmotha. The roots are 
used in dyeing to give a scent to the cloth and also in medicine. 
Some identify nagarmotha with Cypenis juncifoUus. 

Datisca cannabinaj Linn.— AkalUr {mot)^hajr^bhanga (plant). 
The yellow root is exported to aid in dyeing red and is also used in 
medicine. 

Hedychium spicatumj Em.— Kaclvdr-kachri^ Kapdr-kachrL 
The root has a strong perfume and is used in dyeing to scent 
cloth, also to scent tobacco and as a medicine. The average annual 
export from the tract between the Ganges and the Sarda is about 
ten tons. 
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{k) —Extracted from the hark or Btem, 

Acacia Catecliu? Willd .—Khair (the tree)—Catechu^ cutch— 
hath^ hatha (the dye). The manufactxire of catechu or cntch^ or 
terra japonica as it is variously called, has gone on from time 
immemorial at the foot of the hills. The men employed are of the 
Dom caste and are called Khairis from the vernacular name of 
the tree. They continue at work from November until the rains 
set in and are aided by their families, Madden’s description of 
the manufacture still holds good. He writes ;—‘^One portion of 
the Khairis is constantly employed in cutting down the best trees, 
and for these they have to search far in the jungles ; only those 
with an abundance of red heart-wood will answer. This is chop¬ 
ped into slices a few inches square. Under two large sheds 
are the furnaces, shallow and with a slightly convex clay roof, 
pierced for twenty ordinary sized earthen pots. These are nearly 
filled with chips, and water is then poured in and boiled until 
the contents of twenty wdll only fill two pots. This operation takes 
place in about an hour and a half. The liquor resembles thin 
light port, and the katha crystallizes on leaves and twigs throvm into 
it for the purpose- Each pot yields about a seer of an ashy white 
colour. The work is carried on for twenty hours out of the twenty- 
four by relays of 'women and children; the men merely preparing 
the wood, w’hich, after being exhausted, is made use of as fuel.” The 
best samples of hath are clean and whitish or of a pink colour, but 
some are dirty and mixed wdth foreign matter. In 1848, hath vras 
worth six rupees a mannd in the forests. In the Diin the hath is not 
allowed to crystallize on twigs, but is poured into clay moulds and 
made into cakes. Kath is used as an ingredient in the prepared pern 
so commonly chewed by natives and gives the red colour to the 
saliva. As a dye it gives brown tints and is largely used for colour¬ 
ing sails and fishing-nets. The average yearly export from the 
forests between the Granges and the Sarda is about 120 tons, though 
but little catechu is now made west of the Ramganga, The hark 
of this tree is also used in tanning. 

Taxus haccata, Linn.— Yew.— geli, gallu, Met The 
bark yields an inferior red dye only used in the Bhotiya parga- 

nahs. 
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Symplocos cratsegoides, Ham.— Loclh^ lod. The bark and 
leaves yield a yellow dye and aroused in combination with madder. 
The average annual export from the tract between the Ganges and 
the Sarda amounts to about twenty tons, of which about nine tons 
come from the Kumaun forest division. 

Alnus nepalensis, Don.—Himalayan alder— Udis^ kimch, koish. 
The bark is used in tanning and in dyeing red and is one of the 
ingredients in the native-made red ink. 

(o .)—Extraoted from the leaves, 

Justicia Adhatoda, Linn.— Ar'dsa, This plant yields a yellow 
dye from its leaves by boiling them in water in the proportion of 
lOfb to 161b until half the water has evaporated. In combination 
with indigo it gives a dark-blue green. The leaves are procurable 
at from 20 to 25 seers per rupee. 

Cinnamomnm Tamala,Hees.— JDdlcJdni, hirkiri^a, sinkaun, and 
leaves tejpdt. The leaves are more commonly used as a condiment 
(see Condiments), but they are also of use in calico-printing in 
combination with myrobalans. The average annual export from the 
tract between the Ramganga and the Sarda is about 33 tons of the 
leaves and 24 tons of the bark. 

(d.)— Extracted from the fruit'-rind. 

Acacia arabica, Willd.— Bahdl. This tree does not flourish in 
the Kumaun Himalaya, though stunted specimens are found as 
high as 3-4,000 feet. It occurs, however, in the drier tracts 
along the foot of the hills and yields a black dye from the pods, 
which are simply pounded and boiled. The gum is also used 
extensively by dyers and calico-printers and the bark in tanning. 

Mallotus phillipinensiSj Miill— Kamela, rMna, roll. The 
ripe fruit of this small tree is covered with a powder that yields 
an orange dye. It is commonly used in dyeing silk and wool 
and gives a rich flame colour of great beauty and permanence 
and is one of the best of its kind. It sells at from 3 to 4 seers per 
rupee. Stewart writes :—The ripe capsules are gathered off the 
bushes in March, and after being allowed to lie in a heap for a 
few hours are rubbed and kneaded with the feet on the ground to 
remove the powder, the broken capsules being then separated by 
winnowing, sifting, and picking. One man will collect about a 
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seer of tie powder in a da.y^ which is boagit by tie dealers at 
five seers for a rnpee. The above process will quite aceoiint for 
the commercial kamela not being very clean; but Ijesicles tbiSj 
althongh the Bhuksas^ who gather it, deny that any adulteration 
takes place^ it is said never to reach the plains’ market in its com¬ 
paratively pure state.” The substances added are stated to be th© 
ponnded bark of Casearia tomentosa^ Eoxb.j the ektia of Garhwalj, 
and the red powder on the fruit of the Ficus incUea^ Roxb., the com¬ 
mon banyan or hargaiL On the other hand kamela itself is used 
to adulterate arnotto. The bark is emplo^^ed in tanning. About 
2j000 mannds of the powder are exported every year from the 
Knmaun forest division, 

Pnnica Granatma? Linn.—Pomegranate— Andr^ ddrim^ and the 
rind of the fruit ndspdL The rind of the pomegranate is used as 
a tan and dye for leather and gives cloth the greenish colour known 
as kahrezL It is^ however, generally used with some other dye as 
a concentrator, in which case the pulverised rind is boiled along 
with the dye. The flowers also yield a fleeting dye of a light-red 
colour. Morocco leather is tanned and dyed with the bark of this 
tree, of which the export amounts to the large quanti^^ of 270 tons 
per annum from the Kumaun forest dmsion alone. 

Terminalia Chebula, Retz.— Har^ karara. The dried fruit are 
the black or Chebulic myrobalans of commerce used as a dye, tan, 
and medicine. Grails are also found on the leaves which in con¬ 
junction wdth alum yield a good permanent yellow dye. The 
average yearly export from the forests betiveen the Jumna and 
Sarda amounts to about 50 tons, of which the Kumaun forest 
division yields 550 mannds or about 20 tons. 

Terminalia belerica^ Roxb.— Bahera. The dried fruit of this 
species also forms one of the myrobalans of commerce used in dyeing 
cloth and leather and in tanning. Native ink is made from it 
and it is also used in medicine. The average annual export 
from the same fract as the preceding is about ten tons. 

Phyllanthus EmHica, Linn .—Aoulaj amlika. The fruit of 
this species furnishes the Emblic myrobalans of commerce used 
as a dye, a tan, and in medicine. The bark is also used in tanning. 
The fruit is pounded and boiled in water, and in combinacion with 
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sulphate of iron yields the bluish-black colour ahuns% and alone 
is used as a hair-dye and ink-materiaL The annual export from 
the Kuraaun forest division is about four tons^ 

-ffigle Marmelos, Corr .—Beh The rind of the fruit is occa¬ 
sionally used with myrobalans by calico-printers, and by itself yields 
a fleeting yellow dye. The annual export from the Himalayan 
forests iS; however; very small. 

(e .)—Eostracted from flowers. 

‘Nyctaathes Arbor-tristis, Linn.— Har, harsinflidr, paMra, 
ladtiriy hiyera. The flowers yield a fine but fleeting buff or orange- 
brown dye. It is much used in combination with other dyes, and 
the flowers can be had in any quantity from the submontane forests 
at from 2-6 seers per rupee. 

Butea frondosa, Hoxb.— DMh^ palds^ chicJira, The flowers 
(Jcdsu^ tesu). yield a fleeting yellow dye with alum, much used in the 
Holi festival. The tree occurs abundantly along the foot of the 
hills, and is very remarkable from the eflPect produced by its large 
orange-red flowers. 

Cedrela Toona? Roxb.— -Tdri, t'dni. The flowers of this well- 
known tree also yield a yellow dye known as hasantij from the prac¬ 
tice formerly in fashion to wear clothes dyed yellow at the spring 
festival {basant ). A red dye is occasionally extracted from the seed. 

Tagetes erecta, Linn.— Genda. The flowers of this plant, the 
common marigold, also yield a yellow dye which is, however, but 
little used except by the poor. 

Woodfordia floribunda? Salis .—Dhdij dhaura^ thdwa^ dlidrla. 
The red flowers of this large shrub are used in dyeing silk ; the 
average annual export for this purpose from the tract between the 
Jumna and the Sarda being about 27 tons, of which about 200 
maunds come from the Kumaun forest division. The leaves and 
twigs also yield a yellow dye. 

Parmelia kamtschadalis? Esch.—-Rose lichen— Charila^ dial-- 
p'dri^ charchubilu, chalchalira. This lichen is used in calico-print¬ 
ing to give a perfume to the cloth and a rose tinge. The average 
annual export from the tract between the Ganges and the S^rda is 
about 25 tons. 


99 



OF THE NORTH-WESTEEN PEOVESTCES. 


779 


Tas-s. 

(a.) — Tanning agents derived from tfw bark. 

Acacia araMcai Linn.— BaML Tte bark of this tree is the 
most plentiful and effective of all those used for tanning purposes* 
The legumes and leaves also have similar properties in a less 
degree. Besides tanning a skin, the habil bark dyes it a buff 
colour. 

Cassia Fistula, Linn.— Amaltds^ kitola^ itola^ kitwdliy simhdraj 
sim. The bark of this tree yields a tan and dye and, like the 
preceding, the pods contain much tannin. The average annual 
export of the bark from the forests between the Ramganga and 
the Sarda amounts to about sixteen tons. 

Shorea robusta^ Gr^rtn.— SdL The bark of this tree, so well 
known for its timber, contains tannin, though it is not much used as 
a tanning materiaL 

Butea frondosa^ Roxb.— Dhdh, palds. The bark contains an 
excellent tanning agent much used where bahdl is not procurable. 

Myrica sapida, Wall.— KdipkaL The bark is used in medicine 
and as a tanning agent. The average annual export from the 
tract between the Jumna and the Sirda amounts to about 
seventy tons. 

Bauhinia purpurea, Linn,— Kachudr, khainodly gdridL A 
common small tree, the bark of which is used in tanning. 

Buchanania latifolia, Roxb,^— Kath-iJdUway murigay pigdL 
The bark of this tree is also a tanning agent. 

Garuga pinnata, Roxb.— Kharpat. The bark yields a tan^ 
ning materiaL 

Ziz3rplius Jujuba, Lam .—Berj kkalisy gider. This tree juelds 
a much valued tanning material in its bark. The export of oak 
bark of various kinds from the Kumaun forest division alone amounts 
on an average to between 50 and 60 tons per annum. 

(5.)— Tanning agents derived from fruits. 

Terminalia Cliebtila, 'Reiz.—Ear, haraira. This and the fruit 

of r. belerica form the ChebuHc and Beleric myrobalans of com¬ 
merce, used as an ingredient in tanning mixtures. 
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Semecarpus Anacardium, lAmx.—Bhildwa. The fruit of this 
tree, better known as the =*'Marking-nut tree/ is used in medicine 
and as an ingredient in varnish. When pounded and boiled in rape 
oil it is applied to stay putrefaction in hides. 

The bahul^ dJiao^ haliem^ liar and dJiauri or hctkli (^Anoffeissus 
latifoUay Roxb.) are also used as tanning agents, and the milky 
juice of the dk or maddr in curing catgut and cleaning leather. 


C-GUMS AND GUM-RESINS. 

There are six classes of gums known to commerce, each of which 
admits of numerous varieties : (1) gum-arabic ; (2) gum-senegal; 
(3) cherry gum and the gum of other stone-fruit trees ; (4) gum- 
tragacanth (5) gum of Bassora, and (6) the gum of certain seeds 
and rpots.^ The first five spontaneously flow from trees and the 
sixth is extracted by boiling water. Representatives of (1), (3), (4), 
and (6) occur in Kumaun, and in addition we have the oleo-resin 
hhildwa and tar and turpentine. The better classification, however, 
is that proposed by Cooke, viz*: — 

1—Gums— 

A. —True gums— 

(a)—^Arabic kind as habdl {Acacia arabica)* 

(t)—Cherry kind as padam {Frunus Fuddum), 

B. —Pseudo-gums— 

(a)—Tragacanth kind as hulu [Sterculia urens)* 
ip )—Dark or Moringa as mkajna {Moringa pterggo^ 
spermd). 

0,—Astringent gums as dhak {Bv.tea frondosa)* 

II.—Gum^resiiis— 

—Emplsive as gota--ganha or gamboge* 

B. —Foetid as Mng or asafcntida, 

C. -r-Fragrant— 

(a)—Bdellium kind as gdgah 
P )—Benzoin kind as luhdn* 

i^or a fall accoimt of tlie ‘Grnvns and Gnm-resins’ in these Vrovinces see mr 
« Hotea on tlie Economic Prodncti of the N.-W. Provinces/^ Part I., Allahahal 
1876. 
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■ III—Eesins— 

A. —Hard or Copaline— 

(a)—Pale resins as damar {Vaterm mdica), 

{b )—Dark resins as kdla damar. 

B. —Soft or elemi as jangli-haddm (Canarium mmmune)^ 

IV.—Oleo-resiHS— 

A. —Balsams as bdlsari-ki’-teL 

B. —Varnislies as bhildwa. 

C. —Turpentine and tar. 

The average annual export of gums, some years ago, from the 
Crarhwal forest division was about 265 maunds, and of birja or pine^ 
resin about 30,500 pitchers of 2^1b. each. From the Dehra Dun 
the export of semli gum is about 786 maunds, and of dJidk gum about 
27 maunds, whilst about 200 maunds of gum are exported every 
year from the Kumaun forest division. Taking gums alone, the 
average yearly outturn from the Himalayan forests of these provinces 
is about 1,300 maunds. If encouragement were offered and trained 
collectors were employed, the quantity of produce of each kind of gum 
would he much more than at present; but so long as African gums 
can be sold in the London market at their present low rates, there 
is little hope that this branch of industry can be extended with pro¬ 
fitable results. 

I.—GUMS. 

A.— True gums. 

Acacia arabica, Willd.—This common tree yields 
the East Indian gum-arabic or gum gattie of commerce used in 
medicine and the arts. The bazar collections, however, contain 
the gum of aUied species under the same name, babdl-ki-gond. The 
gum exudes spontaneously or is procured by incisions in the 
bark, when the sap runs out and hardens into small lumps 
varying in form and size. There are two kinds, the brown 
and white gum; the former is more esteemed in medicine and 
the latter in the arts. The gum exudes principally in March- 
April, and a good tree should yield about 2tb in the year. 
The bazar specimens occur in broken tears of a brownish red to 
brown, light-brown and white colour, rather brittle with a shining 
fracture and wholly soluble in water, forming a dark-coloured 
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miicikge. With this gum is usually collected and sold the gum of 
the following allied species :— 

A, Catechu^ Willd. — Khair. 

A, Farnesimia^ Willd.— Wildyati hahdl, 

A. lenticularisj Ham.— Kliain. 

Albi^zia proceim^ Benth.— Safed-^siras^ kharanjL 

A. Lebbek, Benth,— Siras, 

A, odoratissiina^ Benth.— Wildyati siras, 

Mgle MarmeloSj Oorr.— Beh This tree yields a good gum- 
arahic, occurring in tears like coarse brown sugar and of a similar 
colour. 

Pranus Puddnm, Hoxb.— Padam, pdya, paya. This and the 
other species of cherry yield a gum-arabic of the stone-fruit kind 
whichj howeverj is not of commercial importance owing to the 
smallness of the yield and the presence of other gum-bearing trees. 

Buchanania latitolia, 'Roxh—Piydl^ mziriya, kath-bhildwa. 
This tree occurs commonly in the Bhabar and yields a pellucid 
gum by incision, known in the plains as chironji-ki-yond. 

Bauhinia variegata, Binn.— Kaclmdr, This and its allied 
species yield a gum known as semr-ki-gond. It is said to be a brownish 
mild gum that swells in water and is only partly soluble. 

Careya arborea, Boxb.— Knmhh. This tree yields a greenish 
gum regarding which but little is kno'^yn. 

Cstssia Fistula? Linn.— Kitwdlij aznaltds, A red Juice exudes 
from the hark and hardens into a gum called kamarkaSy regarding 
which further information is desirable. 

Cedrela Toona^ Eoxb.— Tdn, This tree yields a resin rather 
than a gum. 

Sponia orientalis, Planch., yields a gum of the cherry tree 
kind. 

Anogeissus latifolia, Wall.— Bhdiiydj dliaura^ hdklL It yields 
a fine white hard gum used chiefly by calico-printers. 

Odina Wodier, Roxh.— Jhingan^ jlhanj sindan. The gum is 
obtained from incisions in the bark and when solidified appears 
much like glue. It is used for ink-making and in the fiiner parts 
of stucco work. There are two sorts exported from Kumaun ; the 
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'white [kanne) picked from the tree and sold at about ten seers for 
the rupee, and the black (^jingan-ki-gond) gathered on the ground 
and sold at fifteen seers for the rupee. 

Elssodendron glauctlia, Hook.— Bakra, shauriyaj mdmrL The 
gum produced by this tree is known as the jamrdsi gum in the 
Central Provinces. It occurs in roundish tears and is soluble in 
water. 

Feronia Elephantum, Corr.— Kat]i-le\ kait. The gum of this 
tree is recommended as a substitute for gum-arabic in medicinal 
preparations. 

Woodfordia floribunda, Salisb.— Bhdi, dhaura. The gum of 
this tree deserves further examination. It appears to be of the 
tragacanth kind and swells in water. Specimens of the gum from 
the following trees known to yield gum should be collected and 
subjected to examination :— 


Scientific name. 

Vernacular 

name. 

Page in 
Brandis. 

Scientific name. 

Vernacular 

name. 

Page in 
Brandis. 

Citrus Aurantium ... 

Narangi ... 


Semecarpus Anacardiuin, 

Bhildwa,.. 

124 

,, medica 

Bijaura 

61 

Terminalia Arjuna 

ArjUn 

224 

Phyllanthus Emblica, 

Amlika 

454 

„ tomentosa... 

Sain 

225 

Erythrina indica 

Pangara ... 

139 

„ belerica ... 

Bakera ... 

222 

Garu»a pin nat a 

Kkarpat ... 

62 

,, Chebula ... 

Bar 

223 

Jatropha Curcas 

Sajkd'ind ... 

442 

Zizyphus ox 3 ^hylla ... 

Jigar 

85 

Melia Azedarach 

Bakdyan ... 

68 

„ CEnoplia 

Beri 

86 

Morns indica 

Tut 

408 

„ Jujuba 

Ber 

86 

i*unica Granatnm ... 

Ddrim 

241 

„ rugosa 

Dhauri ... 

89 

Sapindus detergens ... 

Ritha 

107 

Schleichera trijuga 

Kusumhka, 

\ 

105 


B. —Pseudo-Gums. 


(a.) — Pale or tragacanth kind, 

Cochlospennum Gossypium, H- 0.— KdmlL This tree yields 
the gum katira of the local Materia Medica. It occurs in semi¬ 
transparent, white, striated pieces very much twisted and con¬ 
torted. 

SterCulia urens, Hoxb.— Gidu,kum, This tree also yields a 
gum katira that occurs in large light-brown transparent tough 
masses. Immersed in water like the other pseudo-gums it swells 
like a jelly, but does not dissolve except by protracted boiling. S. 
villosa^ Eoxb. (Brandis, 32), the uddla or ndiydl of Kumaun, and 
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S, colorataj Roxb. (Brandis, 34), the bodula of Kumann, yield a 
similar gum. 

(b.) — Da7^k or llofdnga kind, 

Moringa ptorygosperma, Gl-mrtn.— Sahajna, This tree yields 
a gum of the sort known as ^nocharasy used in medicine. It occurs 
in irregular pieces of a whitish to a reddish-brown colour. 

Bombax malabaricum, I>* C —Semal The gum of this tree is 
also known as mocharas. It occurs in opaque, light-brown, knotty 
pieces, inodorous and of a slightly astringent taste, and contains a 
large proportion of gallic and tannic acids. It is chiefly used as an 
astringent in medicine. 

Stereospenaum suaveolens, 3^ Cf.—PumZ. This tree yields a 
gum of the same character as the preceding, but not in general use 
nor sufficiently examined. 

0.—AsTEmGEOT Gums. 

Pterocarpus marsupium, Roxb.— Bija-sdl, This tree, rare in 
Kumaun, yields a gum of the kind known as kino. It is procured 
by incisions wdien the tree is in flo^ver, and the gum is collected on 
leaves placed beneath the cuts in the bark. It forms a part of the 
commercial East Indian gum-kino- 

Butea frondosa^ Roxb.— Bhdk^ palds. The gum of this useful 
tree is the principal sort exported as gum-kino under the local 
name kamarkas. It occurs in the form of tears which when fresh 
are of a beautiful red colour, but when kept for any time become 
opaque and darker in colour. It is used in medicine and for 
tanning and dyeing. 

Ougeinia dalbergioides? Benth,— Semdan^ chdndan. This tree 
yields by incision a sort of gnm-kino used medicinally for the same 
purposes as Butea kino. 

n._GXJM-RESINS. 

A , —^Emulsive gum-eesixs. 

Under this class come the products of trees of the genus Gar-^ 
none of which occur in these provinces, 

B.— Foetid gum-resins. 

Under this class we have asafoetida, gum-ammoniacum, and 
others that do not occur in these provinces. 
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C.—Fragrant gum-resins. 

To tills class belong the gixm-resins which are not emnlsiye and 
do not possess the foetid odour of the preceding, but none of them 
occur in these provinces. 

Ill—TRUE RESINS. 

A.-COPALINE RESINS. 

Shorea rohusta, Gsertn.— SdL The resin of the sal constitutes 
one of the common dammars of the bazar and occurs in small rough 
pieces from a pale creamy colour to a dark-brown nearly opaque and 
very brittle. Each piece has a striated appearance, as if composed 
of several layers. It is devoid of taste aiKl smell, sparingly soluble in 
alcohol, almost entirely so in ether and perfectly so in turpentine and 
the fixed oils. The superior kinds are sufficient substitutes for pine- 
resins in medicine- Since the conservation of the sal forests has 
been taken in hand the export of this resin has very much declined* 
B,—^Elbmi or soft-resins. 

No representative of this group is traceable in Kumaun, though 
several occur in Southern India. 

IV,-OLEO-EESINS. 

A.— Balsams. 

No representative of this group occurs in the North-Western 
Himalaya, though common in Eastern Bengal and Asam. 

B.—Natural Varnishes. 

Samecarpns Anacardium? Linn.— BMlawa* The pericarp of 
the fruit is full of an acrid juice used in medicine and to form a 
black varnish. There is a considerable trade in these seeds, of 
which the exports from the forests between the Jumna and the 
Sarda every year amount to about 125 maunds. Varnishes are also 
said to he procured from the Odina Wodier noticed before for its 
gum, Buchanania latifolia^ Rhus succedauea, and R. vernicifera^ all 
of which occur in the Himalayan districts of'these provinces. 

G.—Turpentine and Tar. 

Pinus longifolia, Roxb.—CAfr, salluy kolon^ saral^ thamg.. 

The long-leaved pine is the principal source of the oleo-resin 
known as hirja in Garhwal and lisha or lasm in Kali-Kumaun, and 
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of tte oil called Urja-hi-tel or tdrpin-H-tel. There are two kinds of 
resin : (1) the hirja or herja sort, which conaprises the tears exuding 
naturally from the bark; and (2) the hahliar-hiTja^ or resin produced 
by making long and deep incisions in the sap-wood. The latter is 
chiefly used by bangle-makers. The resin is highly charged with 
oil of turpentine, and of late years some attempts at extracting it 
have been made. The oil of turpentine sells 
Turpentine. from twelve to fourteen annas per bottle, 

and the residue known as sitndrasj the black colophony of com¬ 
merce, is sold on the spot at about four rupees per maund. I am 
not aware of any attempt having been made to value this product, 
but’ of a similar article from British Burma Dr. Forbes Watson 
writes (1873):— 


“ The crude turpentine from British Burma has been very 
favourably reported upon. It is the produce of Pinm Kliasyana 
and Firms Massoniana^ the market rate being about 4c?. per lb. in 
Burma. The reports of the two firms to which the sample was 
submitted for valuation are:—^No. 5—We have submitted the 
crude turpentine to the trade, and have their report to the effect 
that it appears to be of very fair quality. We estimate the market 
value would be from £12 to £14 per ton. No. 6—^We have care¬ 
fully examined the sample of rough or crude turpentine and found 
the quality to be fine and equal to any ever imported from the 
United States, where the distillation for this market and that of the 
continent (Bordeaux excepted) is carried on. Crude has ceased to 
be an article of import; there was not any since 1868, where twenty 
years ago it was a great trade. The nominal value of the sample 
before us would be 135. per cwt. Manifestly, if the value in 
Burma of this turpentine is about 4c?. per lb., or 375. per cwt., and 
its value here is only from 12s. to 14s. per cwt., it would be far 
better to rely upon home consumption.’ ” 


The average annpal export of resin from the Garhwal forests 
during the five years 1869-73 amounted to about 35 tons. Dur¬ 
ing the same period the average annual export of the hirja sort 
from the Kumaun forests was 86 maunds, of the hakhar-hirja 
description 45 maunds, and of the oil about 10 maunds. This 
industry is now discouraged as much as possible owing to the 



OF THE KORTH-WESTERK PROVINCES. 


787 


destruction of much valuable timber. The chips of the cMr^ 

deodar^ and P. excelsa^ yield tar by dry 
distillation. The following account of the 
process is given by Mr. Baden Powell:—First an earthen 
ghara or vessel with a wide mouth, and capable of containing 
about four sers, is sunk in the ground. Next a large ghara of 
about twelve sers capacity is taken, and three small holes are 
drilled in its underside : it is then filled with scraps of the pine 
wood, and over its mouth another small jar is placed and kept 
there by a luting of clay very carefully applied, and then both the 
jars are smeared over with a coating of clay. These two jars thus 
stuck together are nest set on the mouth of the receiver or ghara 
sunk into the ground, and the joint or seat is made tight by a 
luting of stiflF clay. Light firewood is now heaped around the 
apparatus and ignited, and kept burning from four to eight hours ; 
the rationale of the process being that the heat causes the tar con¬ 
tained in the chips inclosed in the large yAam to exude, and it 
falls through the three holes drilled in the bottom, and into the 
receiver sunk into the ground. When the fire is out, the ashes 
are raked away, the jars very carefully separated, so that pieces of 
dirt may not fall into the receiver, and the latter is then exhumed 
and the contents poured out. It is only necessary to replace the 
receiver with the jars over it as before, duly charged with chips, 
and lute the joints up carefully, and the process can be carried on 
as before. With care the same jars may be made to do over and 
over again without cracking. One ser of wood yields about 2*6 
chhataks of tar and 4*3 chhataks of charcoal. To procure a ser of 
tar requii'es 6 sers 4 chhataks of wood chips to charge the pot, and 
2 maunds 6 sers and 9 chhat^s of chips for fuel. The estimated 
cost is one anna per ser, hut this is far too low.” 

Besides the long-leaved pine the following conifers^ occur in 
the Himdlayan districts of these provinces, and some yield resin, 
tar, and turpentine. 

Pinus excelsa , Wallich. Brandis, 510. The tar produced from 
this tree is said to be equal to the best Swedish. It is a mixture 
of resin and oil of turpentine more or less blackened by the 
1 For the intricate vernacular synonym postea. 
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admixture of empyreumatic products. It thickens after exposure 
to the atmosphere and is used for protecting wood-work in every 
position. 

Pinus Gerardiana, Wallich. Brandis, 508. This tree is very 
resinous and is much used for torches. Major Longden obtained 
excellent tar from the chips. Grordon states that it affords abundance 
of fine turpentine and the cones exude copiously a fine white resin. 
Brandis says it is very resinous and that a good white resin may be 
obtained in quantity from the bark and cones. 

Oedrus Deodara, Loudon. Brandis, 516. The deodar yields 
an oleo-resin like that of the cMr and an oil which is used in 
medicine. Tar is also procured from the chips of the sap-wood. 

Abies Smithiana, Forbes. Brandis, 525. Both Stewart and 
Hoyle mention it as a resin-bearing conifer. It does not appear 
to be common east of the Alaknanda. 

Nothing is recorded regarding the resinous properties of A. 
Webhiana and diimosa and of C. torulosa* Juniperus communis^ 
recura and exceha and Taxus baccata are the great sources of dMp 
or incense in India and Tibet. 

Elastic gum'^resin. 

Galotropis gigantea, Br. — Maddr^ dh This and the allied 
species, (7. Hamiltonii^ Wight., yield an elastic gum-resin which 
is procured by making incisions in the plant and is used as a 
substitute for gutta-percha. Dr. Biddell calculated that ten aver¬ 
age-sized plants win yield as much juice as will make one pound 
of this substance. The juice when collected is evaporated in a 
shallow dish, either in the sun or in the shade, and, when dry, 
the substance is worked up in hot water with a wooden kneader 
in order to get rid of the acridity of the gum. The juice is 
also used to destroy tne offensive smell of fresh leather and in 
medicine. The maddr also yields a kind of manna known as 
^shukr-ul-u$hr^^ which is caused by an exudation from the piercing 
of an insect called galtigdL 

Lac. 

Lac is found all over these provinces, notably in the Bundel- 
khand, Bhabar, and Gorakhpur forests. It consists of a resinous ’ 
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Substance produced from the female of the Coectm Laeea^ an insect 
which is found on the twigs and branches of the pipal {Fimis 
religiosa)^ bargad {Ficus indica), kathbel {Feronia Elephantum)^ 
ber {Zizyphus Jupiba)^ dhak {Butea frmdosd), the Erytkrima hidieaj 
Sckleichera trijuga, Inga duldsj and others. The Hindus have six 
names for lac, but they generally call it laksha {lakh, ^one hundred 
thousand)’ from the multitude of small insects which, as they believe, 
discharge it from their stomachs and at length destroy the tree on 
which they form their colonies.^ There are two products from this 
resin, the lac dye and the various forms of the resinous lac. A 
description of the insect will be found hereafter in its proper place.® 

The process of manufacture may be briefly described as fol- 
^ ^ ^ lows :—The stick-lac as it is brought in is 

picked and triturated in water, which takes 
out the colouring matter that forms the dye, and the residue depriv¬ 
ed of all impurities forms the seed-lac. This is then sewed up in a 
long narrow bag about the size of a cable and passed over a char¬ 
coal furnace; when the resin melts and when quite fluid it is passed 
on to a man seated before another charcoal fire with a cylinder of 
glazed earthenware in front about two feet long and eight inches 
in diameter supported on pivots at each end : or in some places the 
stem of the plantain is used. The melted wax is allowed to drop 
on the cylinder and forms thin layers about eighteen inches square 
known as shell-lac. These are sorted according to consistence and 
colour ; orange, liver, garnet and their varieties being the order of 
excellence. Sometimes the seed-lac is merely melted into buttons 
or lumps, but this is usually only done with lac of inferior quality 
and for home consumption. 

The analyses of TJnverdorben and Hatchett give the constituents 
of stick-lac as—(1) an odorous resin soluble in alcohol and ether ; (2) 
a resiin insoluble in ether ; (3) a bitter balsamic resin ; (41 laccic acid; 
(5) a dull yellow extract; (&) colouring matter ; (7) a fatty matter ; 
(8} some salts and earth. The resin according to Unverdorben con- 
taii^—(1; a resin soluble in ether and alcohol; (2) a resin insoluble 

^ Sir W. Jones quoted by Birdwood, 274, 322. Other insects of this genus 
furnish a colouring matter. The female of C . iiicis is the Kermes ; that of C. 
Cactij the nopal or cochineal and the female of C. polonwus produces the 
grains of Poland. ® Chiefly frcm Carter’s notice in Ann. Mag. Nat, 

Hist., VII., 31, 41. 
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in ether and soluble in alcohol; (3) a resinous body little soluble in 
alcohol ; (4) a crystallizable resin ; (5) an uncrystallizable resin, 
Hatchett’s analysis of 100 parts gives resin, 68 ; colouring matter, 
10 ; wax, 6 ; gluten, 5*5 ; foreign substances, 6’5 ; loss, 4. His 
analysis of shell-lac gives resin, 90*5; colouring matter, 0*5 ; wax, 
4*0 ,* gluten, 2*8 ; loss, 1*8, 

The lac insect can be removed from one forest to another 
by merely taking the insect on the stick while in its transition 
state and applying it to the branches of a similar tree. There 
are two seasons of the insect’s activity in Upper India, the one 
commencing in June and the other in November. The first 
crop is ready in September and the second in February or March, 
but neither are gathered until the season for the next operation has 
commenced. Thus the March crop may be gathered in June and 
the September crop in November. Should, however, the object be 
more to obtain lac-dye than resin, the sticks should be gathered 
before the insect escapes to commence its next season’s operations. 
The best Indian lac of these provinces is manufactured at Mir- 
zapur, where the materials are collected from all parts of the North¬ 
west, but principally from the jungles of Central India as far south 
as Sambhalpur. Lac makes an excellent varnish and is used in 
combination with various colouring matters to make the durable 
lacquer so well known in Benares toys. It is also used for sealing- 
wax and for housepainters’ varnish. 

D.--FIBEESJ 

The forests and wastes of the lower hills and the submontane 
tract yield an immense quantity of materials for ropes, cordage, 
twine, basket-making and matting, but little of which has as yet 
received the attention due to it. The hdhar grass alone is suiBficient 
in quantity to supply aU India with a valuable material for making 
coarse cordage and paper. The bambu of the Q-arhwal Diins might 
be utilised in the same way, and the reeds and grasses of the Bhabar 
and Tarai afford an inexhaustible supply of common twine and 
matting material- The hemp of Garhwal has more than a local 

^ A botanical description of all the fibre-producing plants mentioned in the 
following list will be found in Part VI. of my “Notes on the Economic Products 
of the North-Western Prorinces.’’ The reference at the foot of each notice 
here ia also to a botanical description of the plant. 
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reputation and for a long time furnislied a portion of amanal 
in vestment ” of the East India Company. The pnlp manufactured 
from the Daphne pap^racea yields materials for a paper that gives 
the engraver finer impressions than any English-made paper and 
nearly as good as the fine Chinese paper that is employed for 
what are called India paper-proofs. The paper made from this 
shrub in Kumaun is almost as strong and durable as leather and is 
largely used for village records and court proceedings. It is 
exported to Tibet on the north and to the plains on the south for 
manuscripts and account-books. With this wealth of raw material 
in existence it is remarkable that so little has been done to render 
the fibre resources of our hills available to European enterprise, and 
it is the object of the following pages again briefly to bring them 
to notice. 

Abutilon indicum, Don. A maUow fonnd in the lower hills 
and Bhabar, the stem of which yields a cordage fibre. Hooker, FI. 
Ind., L, 326. A. polpandriim^ Schlecht, found up to 3,000 feet, also 
yields a fibre. Hooker, L c., 325. 

Hibiscus ficulneus, Linn., afFords a very large proportion of 
strong fibre of a white colour useful for twine and light cordage. 
Hooker, L o., 340. H. pungens^ Roxb., and H. cancellatuB^ Roxb- 
(Hooker, L c., 341, 342), also yield a soft, silky fibre useful for 
cordage, and are hence genericallj known in Kumaun under the 
name kapasiya* 

Hibiscus cannabinus, Linn., san, grows wild and is also cnlti- 
vated to a small extent in the Kota Dun and Bhabar, Hooker, 
h c., 339. 

Kydia calycina, patta^ pattiya; common in dry forests 

and along the submontane tract. Yields a strong coarse fibre 
from the inner part of the bark. Hooker, 1. c., 348. 

Bombax malabaricum, D.O., cotton-tree ; semal. The cotton 
from the pods is chiefly valuable as a half-stufi* for paper. Experi¬ 
ment has shown that the staple is too short for use as a textile 
fabric (J. Agri-Hort. Ben., III., 122), and it is now chiefly employed 
for stuffing pillows and the like, and for this purpose there is a 
' small export trade. Hooker, Z. e., 349. 
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Sterculia villosa, Roxb., is the uddla and udiydl of the Knmaun 
Bhabar. This tree grows to a considerable size, bnt it is only the 
saplings from two to three years old that are useful for fibre. From 
these the layers of bark can be stripped off from one end to the 
other^ the inner furnishing a fine and the outer a coarse cordage 
fibre that stands moisture well. One stem will yield about 2fb. 
©f good fibre by steeping the bark well and beating it out with 
wooden mallets* The ropes made from it are strong enough for 
elephant harness, but are chiefly used for cattle halters. The 
rope is said to become stronger for a time from being frequently 
wetted, but it seldom lasts more than eighteen months if constant¬ 
ly exposed to moisture. The root of the tree is eaten in the hills. 
Hooker, 1. c,, 355, 

Sterculia colorata, Roxb, the boddla and hoddl of Knmaun, 
occurs somewhat commonly at the foot of and along the lower 
range of hills. The bark yields a fibre for cordage similar to that 
of the preceding species. Brandis, 34, 

Abroma augusta, Linn.: cultivated in gardens in the Dehra 
Dun where it is probably introduced. It yields a very strong fibre 
fit for cordage. Hooker, L 375. 

Grewia asiatica, Linn.— Pharsiya, phalsa^ dhdmin. Occurs 
wild in the lower hills, cultivated in the plains. The inner bark 
yields-a fibre like the basts of Europe. Hooker, Z. c., 386. 

Grewia oppositifolia, Roxb., the hJienwal and hhimal of Garh- 
wal and hhengdl of Kumaun, occurs commonly in the lower hills 
2,500-4,500 feet and up to 6,000 feet. It is occasionally cultivated.' 
Hooker, Z. c., 384. It yields an inferior fibre similar to the pre¬ 
ceding and for which the branches are cut from July until March 
or, indeed, at all seasons except in the spring. The leaves are given 
to cattle, and the sticks are soaked for a month or forty days in 
water and when dry are beaten on stones and the bark is stripped 
off. One tree will give about five sers of the inner fibre fit for 
making into ropes and twine, which are used for tying up cattle 
and for stringing cots. It is neither very strong nor very durable. 
Women use the green bark for cleaning their hair. (Hud.) 

Odina Wodier, Roxb.— jinghan^ Jiban, sindan; occurs in the dry 
forests along the foot of the hills, ascending the outer range up to 
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4^000 feet. The bark yields a coarse cordage fibre. Hooker^ II.j 
29. 

Biitea froBdosa, Roxb.— Dkdk^ palds; is common in the Dans 
and warm valleys and yields a very strong fibre from its bark nsed 
for caulking boats and making rope. Hookery IL, 104, 

Desmodium tilisefoliiim, Don.— C^mimra^ matta; occnrs along 
the outer range 3-8,000 feet and yields from its bark a substance 
from which paper is made. In Kunaor there is some trade in this 
paper with Tibet. Hooker, IL, 168: Panj, Prod., 516. 

Bauhinia racemosa, Lam,— Kachndl, g4rdl; occnrs in the dry 
parts of the plains and ascends the hills in Knmann to 5,000 
feet. The inner bark yields a strong cordage fibre. Hooker, II., 
276. 

BauMnia VaUii, W. et A .—Mdljauj mdiu ; is a large creeper 
that occurs rather commonly in the lower hills and upper Bhabar 
from the Jumna to the Sarda, especially at the bottom of hot valleys 
and along the sides of precipices. The leaves are nsed for making 
umbrellas, and sewn together with twigs form baskets for holding 
pepper, turmeric, and ginger. They are also used as a substitute 
for plates at meals and by the petty shop-keepers to wrap up the 
goods that they sell. This creeper often attains a length of 40-50 
feet, and is generally cut down in July-August, though it may be 
cut at all seasons. In its natural state it is used for making rope- 
bridges, but to manufacture rope from it, the outer bark is peeled 
off and thrown away and the inner coating is steeped in water and 
twisted when wet. A large creeper will produce a maund of this 
fibre known as selu. Before being used, the bark is boiled and 
beaten with wooden mallets, which renders it soft and pliable enough 
for being made into rope and twine used in the erection of rope- 
bridges, for thatching, stringing cots, and the like. These ropes 
though strong are not very durable and require occasional soaking^ 
though if constantly kept in the water they rot quickly and alto¬ 
gether do not last more than eighteen months. The broad flat 
seed of the pod is eaten fried in clarified butter. Hooker, II., 
279. 

Gerbera lanuginosa is the well-knowm tinder-plant or kapasu/a 
of Kumaun, The tinder is derived from the tomentum on the 

100 
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bwer side of the leaves, which is also woven into twine and then 
netted into small bags for carrying hnkkas, &c*, so mnch in nso 
amongst the hill-men*, 

Careya arborea, Roxh .—KumlM / is a large tree that occurs 
in the forests along the foot of the Himalaya from the Jumna to the 
Sarda. The bark affords a fair fibre fit for cordage and twine. 
Hooker, 11^, 511. 

Calotropis gig^antea, R. Br,— Safed-dh, maddr; is a large plant 
or shrub ; common along the foot of the hills. This is the species 
that prevails in the Bhaoar, where large patches of it occur, espe¬ 
cially near K^lidhungi, but it does not occur westwards of the Gan¬ 
ges at Hardwar. It yields a soft, silky fibre fit for cloth manufac¬ 
ture and for making the finer kinds of twine : see SeL Eec. Bom,, 
XVIL ; Journ. Agri-Hort. Ben,, VIII., 73, 226,231. 

Oalotropis procera, R. Br.— Ak^ maddr ; is the prevailing spe¬ 
cies from Hardwar southwards and westwards. This species also 
yields a valuable fibre, Brandis, 331, 

Marsdenia tenacissima, W. et A., occurs in the plains and 
ascends the hills up to 4,000 feet. The bark of the young shoots 
yield a fine fibre remarkable for its strength and toughness, for¬ 
merly used by natives for bow-strings. Roxburgh, 258. 

Marsdenia Roylei, Wight— Murkiila ; a large knotty creeper 
that occurs along the outer ranges of the Himalaya up to 6,000 feet. 
It is cut at the knots and boiled in a mixture of ashes, after which 
the outside bark is thrown away, and the inner yields a fibre used 
for ruaking fishing-nets and lines of great strength and durability 
and is capable of forming a cloth material, Brandis, 333, 

Orthanthera viminea, Wight; the ehaphiya of Kumaun ^ occur® 
along the foot of the Himalaya, ascending the lo\ver valleys in Kali 
Kumaun for some distance. The bark is steeped in water and then 
yields a fibre that affords a good cordage material and is remark¬ 
able for its tenacity and length, Drury, F. P., II., 236, 

Cordia Myxa, Linn.— Bairala^ haurala; occurs wild in the for¬ 
ests below the Himalaya and is also cultivated in many parts of 
Upper India. The bark yields a fibre used for caulking boats and 
making rough cordage. Brandis, 336. 
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Daplme papyracea, Wall., the set^iardwa of Knmann, satp^ra 
of Grarhwal, and bkalu--manp and hhduwa of Ifep&L Two Yarieties 
of this species are commonly found in Kumaun :—the one with white 
flowers and yellow fruit occurs at djOOO-^SjO'OO feei^ and the other 
with purple flowers and fruit at 7-8,000 feet. Both yield a Yalu- 
able paper-stuff from which the strong, tenacious hill-paper is made. 
The following account of the mode of manufacture is from a paper 
by Mr. B. H. Hodgson in J. A. S. Ben., L, 8:— 

Mode of making the Mll^-paper usually call^ Mepdlem^ 

For the manufacture of the Nepalese paper the following im¬ 
plements are necessary, but a very rude construction of them suffices 
for the end in view :— 

Is^.—A stone mortar, of shallow and wide cavity, or a large 
block of stone, slightly but smoothly excavated. 

2nd .—^A mallet or pestle of hard wood, such as oak, and, in size 
proportioned to the mortar and to the quantity of boiled rind of 
the paper plant which it is desired to pound into pulp, 

drd .—A basket of close wicker work, to put the ashes in, and 
through which water will pass only drop hy drop. 

4dJi .—An earthen vessel or receiver, to receive the juice of the 
ashes after they have been watered. 

5th .—A metallic open-mouthed pot, to boil the rind of the plant 
in. It may be of iron, or copper, or brass, indifferentlj ; an earthen 
one would hardly bear the requisite degree of fire. 

—A sieve, the reticulation of the bottom of which is wide 
and open, so as to let the pulp pass through it, save only the lumpy 
parts of it. 

7tA ,—^A frame, with stout wooden sides, so that it will float 
well in water, and with a bottom of cloth, only so porous that the 
meshes of it will stay all the pulp, even when dilated and diffused 
in water, but will let the water pass off when the frame is raised 
out of the cistern; the operator must also have the command of a 
cistern of clear water, plenty of fire-wood, ashes of oak (though 
I fancy other ashes might answer as well), a fire-place, however rude, 
and lastly, quantum suficit of slips of the inner bark of the paper tree, 
such as is peeled off the plant by the paper-makers, who commonly 
use the peelings when fresh from the plant; but that is not indis¬ 
pensable. With th^e ^ appliances and means to boot," suppose you 
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take four seers of ashes of oak, put them into the basket above- 
mentioned, place the earthen receiver or vessel beneath the basket, 
and then gradually pour five seers of clear water upon the ashes, 
and let the water drip slowly through the ashes and fall into the 
receiver. This juice of ashes must be strong, of a dark bark-like red 
colour, and in quantity about 2lb. ; and if the first filtering yield 
not such a produce, pass the juice through the ashes a second time. 
iSText, pour this extract of ashes into the metal pot already describ¬ 
ed, and boil the extract ; and so soon as it begins to boil, throw into 
it as many slips or peelings of the inner bark of the paper plant as 
you can easily grasp, each slip being about a cubit long and an inch 
wide ; (in fact the quantity of the slips of bark should be to the 
quantity of juice of ashes, such that the former shall float freely in 
the latter, and that the juice shall not be absorbed and evaporated 
with less than half an hour’s boiling). Boil the slips for about half 
an hour, at the expiration of which time the juice wdll be nearly 
absorbed and the slips quite soft. Then take the softened slips and 
put them into the stone mortar, and beat them with the oaken mal¬ 
let till they are reduced to a homogeneous or uniform pulp, like so 
much dough. Take this pulp, put it into any wide-mouthed vessel, 
add a little pure water to it, and churn it with a wooden instrument 
like a chocolate mill for ten minutes, or until it loses all stringiness, 
and will spread itself out when shaken about under water. Next, 
take as much of this prepared pulp as will cover your paper frame 
(with a thicker or thinner coat according to the strength of the 
paper you need), toss it into such a sieve as I have described, and 
lay the sieve upon the paper frame, and let both sieve and frame 
float in the cistern : agitate them, and the pulp will spread itself 
over the sieve ; the grosser and knotty parts of the pulp will remain 
in the sieve, but all the rest of it will ooze through into the frame. 
Then put away the sieve, and taking the frame in your left hand, 
as it floats on the water, shake the water and pulp smartly with 
your right hand, and the pulp will readily diffuse itself in a uni¬ 
form manner over the bottom of the frame. When it is thus pro¬ 
perly diffused, raise the frame out of the water, easing off the water 
in such a manner that the uniformity of the pulp spread shall con¬ 
tinue after the frame is clear of the water, and the paper is made. 
To dry it, the frame is set endwise, near a large fire ; and so soon 
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as it is dry^ tlie sheet is peeled off the bottom of the franie and 
folded lip. When (wliicli is seldom the case) it is deemed needful 
to smooth and polish the surface of the paper, the dry sheets are 
laid oil wooden boards and rubbed, with the convex entire side of 
the coiichshell ; or, in case of the sheets of paper being large, with 
the flat surface of a large rubber of hard smooth-grained wood ; no 
sort of size is ever needed or applied, to prevent the ink from run¬ 
ning.” See also As. lies., XIII., 385. 

In Nepal this paper is manufactnred exclusively by the tribes 
inhabiting cis-Himalayan Bhot, known as Miirmis, Lepchas, &c., or 
genericaily as Rongbo, in contradistinction to the Sokpo, the name 
given to the inhabitants of trans-Himalayan Bhot. The manufac¬ 
tories are mere sheds, established in the midst of the great forests 
of the upper ranges which afford an inexhaustible supply of the 
material as well as of >vood ashes and good water, both of which are 
essential to the manufacture of the raw material into the blocks 
from which the paper is made. Specimens of these blocks sent to 
England have been pronounced by experts to be of unrivalled excel¬ 
lence as a material for the manufacture of that sort of paper upon 
which proof-engravings are taken off. 

Wikstroemia virgata, Meisner ; the chamliya of Kumaun ; is 
also common in the lower ranges from 550 (X)- 7,000 feet. The paper 
made from its bark is considered inferior to that made from the 
bark of the preceding, as it allows the ink to run unless sized, but 
the bark also affords a strong cordage material, and ropes made from 
it are used in Naini Tal. Brandis, 386 : Drury, F. P., III., 86. 

Bcehmeria nivea, H. et A. ; China-grass, Rheea ; growm expe¬ 
rimentally in the Debra Diin and at Saharanpur. Yields the well- 
known rheea fibre which is specially noticed hereafter. Brandis, 
402. 

Bo&limeria macrophylla, Don.— Gargela; occurs common in the 
lower hills up to 4,000 feet. B, platypJiylla^ Don., is also very com¬ 
mon and is known as gargela; both yield a fine fibre fit for twine. 
Dr. Jameson notes that B* lobata^ under the native name ullah^ is 
found in Kumaun and also yields a fibre. Brandis, 403. 

Girardinia heterophylla, Decaisne, the awa-bteliku of Kumaun 
and hohar of Simla, is a very common weed in the forests along the 
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foot of the Himalaya and yields a fine^ strong fibre much used for 
cordage and twine, but cannot stand much moisture. Brandis, 
404. 

Villebrunea frutescens, Blume, the pMsar-patta^ poi-dhaula 
and kdgsM of Kumaun, is commonly met with along the foot of the 
hills ascending to 5,000 feet. It occurs in the neighbourhood of 
Naini Tal and Bhim Tal and along the valley of the Sarju and 
Ganges. It has the appearance of a small bambu and grows 6-8 
feet, varying in the thickness of the stem from the size of a quill 
to that of the thumb. It is cut down for use when the seed is 
formed. The bark or skin is then removed and dried in the sun 
for a few days ; when quite dry it is boiled with wood-ashes for 
four or five hours and allowed to cool. When cold it is macerated 
with a mallet on a flat stone while cold water is applied and gradu¬ 
ally the woody matter disappears, leaving a fine fibre which is 
admirably adapted for fishing lines and nets as well for its great 
strength as for its power of resisting moisture. Brandis, 406. 

Maoutia Puya, Wedd. ; thepz^ya of Kumaun and ISTep^l, though 
sometimes known under the same vernacular names as V. frutescens^ 
is common in the lower hills and Bhabar, ascending to 5,000 feet. 

Debregeasia bicolor, Wedd. ; the am of Kumaun ; is very 
common all over the lower hills ascending as high as 7,000 feet and 
is particularly abundant in the Siwaliks. It yields a very strong 
cordage fibre. Brandis, 405. 

Memorialis pentandra, Wedd.; the jaiphal-jarl of Garhwal; is 
also somewhat common in the lower hills and yields a useful cordage 
fibre. Drury, F. P., III., 210. Swetenhain notices a large nettle 
as occurring in Garhwal, from the bark of which a fibre is obtained 
after only three days’ steeping by merely peeling off the rind from 
one end to the other. He considered it to be in every way far 
superior to the fibre of hemp. Huddleston 'mentions the jarlcand-- 
dlu^ kand’-dlu or kalra as yielding a fibre from which sandals and 
ropes are made in the north of Kumaun. It grows 8-9 feet and 
the stalks are about as thick as a man’s finger. They are gathered 
in the cold season and, after being steeped in water for a few days, 
yield a fibre by peeling from the thick end in the manner of hemp. 
Both these notices probably refer to G. heterophylla^ Decaisne. 
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ArtocarpuS integtifolia, Linn., (Jack-tree) and A. Lakoochciy 

Eoxb.j both yield a cordage fibre from their bark. The former la 
but rarely seen in the Kumaun division, and the bark of the latter is 
seldom used for this purpose. 

Cannabis sativa, Linn, ; (7, indica^ Eumph. ; gu^r^hlianga 
(female plant), pMldjhanga (male plant). An annual 3-14 feet 
high according to soil and climate. Root white, fusiform, furnished 
with fibres. Stem erect, branched, green, angular, covered all 
over with an extremely fine but rough pubescence. The stem 
is hollow within or only filled with a soft pith, wdiich is itself sar- 

rounded by a tender, brittle substance con- 
Hemp. . ■. . 

sisting chiefly of cellular texture wdth some 
wmody fibres, w^hicb is called the ^ reed,’ ^ boons,’ and ^ shove ’ 
of the hemp* Outside this we have the thin bark composed of fibres 
extending in a parallel direction all along the stalk. These ^fibres 
consist of delicate fibrils, united together by cellular tissue and all 
covered by a thin membrane or cuticle. Found abundantly in the 
Himalayan districts of the IS’orth-Western Provinces. The wild 
hemp known as ganara-hhanga^ han-hhanga or jangli-hhanga^ is of 
little use for fibre. 

The female plant yields seed for oil and the^dmgs gdnja (see 
page 755), charas, &c. The male plant yields only fibre from which 
the hhangela cloth of GarhwAl is manufactured; also called kothla, 
bora, and gdji, and the ropes (sel) for bridges. For the history of 
the plant see Royle (Fib. PI., 315) and Drury (U. P., 100), The 
possibility of attaining success in the cultivation of hemp in these 
provinces was pointed out by Dr. Roxburgh as early as 1800, and 
on the cession of these provinces, skilled Europeans were sent to 
carry on experiments in the Muradabad and Gorakhpur districts. 
In Garhwal and Kumaun its cultivation was encouraged, and for 
many years the East India Company procured a portion of its 
^ annual investment from the Kumaun hills in the shape of hemp.’ 
With the abolition of the Company’s trade the cultivation lan¬ 
guished and is now entirely dependent on the local demand, which, 
however, is by no means smallJ 

’See ‘Papers regarding the cnltiration of hemp in India/ Agra, 1855 : Eojle's 
Fibrous Plants of India, London, 1855, and Drury’s Useful Plants of India, Madra#, 
1858- 
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The folloY-ing account of the cultivation is derived from Hud¬ 
dleston and Batten’s notes. There are two varieties common in- 
Garhwalj the wild and the cultivated. The former is practically 
useless either for fibre or the drug, so we shall confine our notice 
chiefly to the latter. The cultivated variety in Garhwiil is grown 
chiefly on high lands having a northern exposure in well-prepared 
and abundantly manured soil close to the village site. Occasionally 
freshly cleared forest land gives a crop for 
one year without any need for artificial 
manure. Irrigation is never resorted to, nor is it needed if the soil 
be properly prepared. The plant does not flourish below 3,000 feet, 
as the heat of the valleys is prejudicial to its growth, and it seems 
to thrive best at elevations of 4-7,000 feet. The mountainous 
region occupied in Garhwal by the Badhan, Lohba, Ohaundkot, 
Chandpur, Dhanpur and Dewalgarh parganahs, has the greatest 
area under hemp cultivation. These parganas are marked by lofty 
ranges, extensive forests and a fairly even temperature. The 
northern parganahs bordering on the snowy range have no hemp 
cultivation whatsoever, and there is very little in the parganas 
bordering on the plains, so that it may be said that the hemp- 
producing area in Garhwal lies between the Pindar on the north 
and the southern Nayar on the south and is bounded on the east 
by the western Kamganga and on the west by the Ganges. The 
cultivation of the plant as practised in this tract is as follows. 
The ground, after being well cleared and prepared for the seed, 
is sown, in the end of May or early in June, at the rate of 
26 to 33 sers per bisi} During the early growth of the plant the 
ground is kept free from weeds and the young plants are thinned, 
leaving a few inches between each, and until the crop has attained 
a good height, the ground is kept free from all rank vegetation, 
after which it attains a height of 12-14 feet and is cut in Septem- 
ber-Hovember. There are two classes of the cultivated plant, the 
female and the male. The latter is cut some 4-6 weeks earlier than 
the former and yields a much stronger and superior fibre. On the 
stalks being cut green, they are dried for several days in the sun 
by being piled against the walls of the terraced fields until they 

^ The hisi is 40 square yards less than an acre, and the seed used for it is 20-25 
paihaSf or 52-66 lb. avoirdupois. 
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h:^eome quite brown. The charaf? is extracted by rubbing the 
hands over the tops of the plant when the seed is ripe and is best 
ill the feinale plant. The exudation collected is scraped otF the 
hands and made into rolls for sale. The leaves are also pounded 
for (fdnja and sahzL When the stalks are sutEcientlj dry they 
are tied up into bundles and steeped for 15-16 days in tanlvS or 
rumiing streams, being kept under water by stones laid upon them. 
When taken out, they are beaten with wooden mallets and then 
dried in the sun. The fibre is then peeled off from the thick end 
of the stalk to the top, and after being again beaten and freed from 
impurities is tied up into hanks for sale and manufacture of sack¬ 
cloth for w^'ear and for bags. For wear, the people simply fold the 
cloth around the shoulders and fasten it in front with an ii’on 
skewer, in the manner the inhabitants of the upper parganahs wear 
their blankets. Hemp-cloth is still the chief clothing fabric of the 
poorer classes in Garhwal during the summer months. 

In Kumaiin, hemp is cultivated chiefly in Chaugarkha, esi^ecially 
in pattis Lakhanpiir, Dariaii, Eangor, and Salam, There is also 
a considerable quantity grown in patti Baraun of the Gangoli par¬ 
ganahs, and in a few villages in pattis Assi-Chalisi, Uchyur, Mahr- 
yuri, Giimdes, Dliyaiiirau, and Malla Chaukot. As in Garhwal there 
is much prejudice against growing the plant, and it is left almost 
entirely to the Dorns, the Rajputs considering it degrading to them 
to be styled “hemp-growers.” So much is this the case that the 
phrase ^ tera ghar hliang horio holo ^—^may hemp be sown in thy 
house’—is one of the most common abusive imprecations. vStill 
there are some difierences in the obloquy attached to hemp cultiva¬ 
tion, for \vhilst the Khasiyas may, without loss of caste, grow hemp 
and manufacture rope therefrom for house consumption, they must 
abandon the manufacture of hempen sack-cloth to the Dorns, of 
%vhom the Koli, Bora and Agari sections possess almost an exclu¬ 
sive monopoly of hemp-weaving. All tribes, however, can traffic 
in the seed and rope, and even in the cliarasj without prejudice to 
their social position. 

In Kumann the sowing takes place from the middle of May to 
the end of June. In warm situations the hemp is sown rather 
later, in order that the heat and damp of the rains may cease 

101 
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before the plant shall have time to run into useless stalk and excess- 
ire seed. During. July-August the ground about the plants is 
hoed and fresh earth is heaped up about the roots. The female 
plant ripens from about the middle of October to the middle of 
hTorember, and the male plant, that yields the more valuable fibre, 
somewhat earlier. In Kumaun, the situation of hemp-growing 
villages is rarely so high as in Garhwal, and a cold climate, though 
preferred to that found at elevations below 5,000 feet,- is not consi¬ 
dered absolutely necessary. The favourite situation for the culti¬ 
vation of hemp in Kumaun is a cool, dry, upland ground with a 
good soil and with facilities for manuring. Sites near the home¬ 
stead or close to cattle-sheds in the pasturing grounds of the upper 
ranges are consequently chosen for the abundance of manure. 
Hemp is supposed to exhaust the soil, and the w'heat and barley, 
•which are commonly sown in succession thereto, are said to be 
defective both in quality and quantity. 

When Dr, Kutherford held his contract for the supply of hemp 
for the East India Company's investment, he seems to have managed 
his enterprise by making advances to the headmen of villages or 
the principal cultivators ; and should the cultivation of hemp ever 
again become a commercial speculation, this would seem to be the 
best method for obtaining success. The produce of a hi si has been 
estimated at about three seers (6fb.) of char as, four maunds 
(320fb.) of hemp fibre, and 30-35 seers (60-7011).) of seed, yield¬ 
ing about five seers (lOHb,) of oil. In 1814, the fibre \vas pro¬ 
duced for four rupees per maund delivered at the cultivator’s doors 
or five rupees delivered at Kotdwara or Chilkiya, and it w'ould 
appear that now a price of from six to seven rupees per maund of 
82fb. would ensure a constant supply. In 1840, the entire value of 
the hemp produce in Kumaun, including seed, fibre, and drug, was 
little more than Es. 1,000, and Captain Huddleston estimated the 
tatalarea under hemp in Garhwal during the same year as only 250 
acres, yielding about forty tons of fibre per annum i but there is 
every reason to believe that the outturn has since considerably 
increased in quantity, and a rough estimate would point to 780 acres 
Tinder hemp in Garhwal alone in 1880. The seed is collected to 
he used as a vegetable food", for which purpose, indeed, it is chiefly 
cultivated in the Sor and Sira parganahs, or to be pressed for the 
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extraction of hemp-oil or to be dried and retained for seed. The 
charms or juicy essence is collected for exportation^ being hardly^ 
if at ally used in the hills. It now sells at from four to five rupees 
per seer, and is resold by the farmer of the drug monopoly at eight 
rupees per seer. The farm of charas in Kumaun alone during 1880 - 
81 was sold for Rs. 3,357. The leaves, too, are dried and exported 
for use in the various preparations of bhang. The fibres, as already 
noticed, are made into ropes or sack-cloth. In Kiimaun the sale 
of the untwisted fibres is more common ,than that of the twisted or 
manufactured stutF. In 1840, the seed sold at about three rupees 
per iiiaund, and is now worth about three to four rupees per maund, 
and in some places where it is chiefly used for culinary purposes is 
even cheaper. The fibre where it was produced sold at from two to 
three rupees per maund in 1840 and is now worth from three and a 
half to four rupees a maund. The hhangela or hemp-cloth is made 
up into sheets for weaving or into Jcotlas or sacks, and the finer sorts 
into thaiiis or bags for carrying flour and lime. A large sack-cloth 
bag cost but six annas at Almora in 1840 and is now ’worth twelve 
annas. Bags of a smaller size cost about two rupees per dozen in 
1840 and are now proportionately more expensive. The produce is 
so small and the demand for hags for sending potatoes to the plains 
so great that these sacks are yearly -advancing in price, and a consi¬ 
derable trade in them exists at Eamnagar and Kotdwara. 

Mr- J. H. Batten^ in one of his reports, gives the following opi¬ 
nion on the prospects of hemp cultivation in Kumaun :—If 
a large demand for hemp, the produce of these mounfeins, w^ere to 
arise and it were to become generally known that capital to a 
Prospects of the hemp considerable amount was ready to be ex- 
industry. pended for the purpose of procuring the 

article, a very great increase of hemp cultivation might be expected 
even in Kumaun Proper, but especially from the Chaugarkha par- 
ganah. If European capital should hereafter be employed in 
increasing the growrih of the excellent hemp existing in this 
province, I should certainly recommend that the means first used 
for the purpose should be an outlay of money in advances to 
and purchases from the present growers and manufacturers, rather 
than in the attempt on the part of any enterprising individuals to 
procure land and grow hemp for themselves. Notwithstanding 
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their prejudiceSj I think that the example of their neighbonrSj 
if the latter attained to any fair'degree of prosperity from the 
increase of trade^ would soon he followed by many villagers 
througliont Kumauii, who now are indifferent to or despise their 
advantageous situation for the growth of hemp, and large tracts of 
land novr waste would be brought under cultivation. There are not 
in Kiiiiianii, as in Garliwal, many waste villages still left unowned 
and unclaimed; and from what I have seen of the character of the 
people ill Kumaun Proper, I think that any stranger who should 
purchase or rent land within the boundary of a village, for the 
purpose above indicated, wmnld be quite as liable to litigation, 
inconvenience with his neighbours, and prejudices against his 
position, as in any part of India, however populous in compari¬ 
son. In the case of advances and purchases on the contrary, the 
transactions of capitalists wmuld be confined to simple contracts, of 
a nature to which, if found necessary, the law is open at a cheaper 
cost, and under simpler forms, than in most other parts of the 
country.” Captain (noiv Sir Henry) Ramsay, in a report on the 
same subject, writes :—I would not advocate the S3"stem of 
making advances to indi^ddual cultivators: it is not improbable that 
some ill-disposed persons might create a suspicion that Government 
intended evil instead of good and actually produce the effect of 
making those who now grow hemp discontinue its cultivation for 
a time ; the best plan I think w'ould be to enter into engagements 
with respectable zamindiirs for large quantities and allow these 
contractors to make their own arrangements. The cultivators are 
quite equal to taking care of themselves in such dealings.” 

Hemp is also grown in the northern parganahs of Nepal, and the 
mode of cultivation there is thus described bv Mr. B. H. Hodsfson:— 

w O 

The seed is sown from March to April. Damp soils, comprising 

^ .. . black earth, are fitted for this crop. Before 

ploughing the field, sufficient manure is 
to be sprinkled over it, then completing the work of the plough, 
the seeds are to be sprinkled, and having broken the clods 
into dust, the field is to be made even. At seven or eio*bt 
days after sowing the seeds the plants come np, hut their 
rapidity of growth and their size and strength depend on the 
abundance of the rains or artificial watering. If the plapb he 
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very tluck^ they” must be thinned, so as to stand three inches dis¬ 
tance from each other. They flower and fruit in Sawan (July), 
and at the beginning of Bhadon (August) are in their full growth ; 
but while yet succulent and in flower they are to be cut, with the 
exception of some seed plants, which are not to be gathered until 
October. It is the bark of the young but full-grown or Sawan 
plants (which is soft) that is used for making hhangelcu That of 
the old or October plants is hard and not suitable for manufacture. 
After the plants have been cut off at the ground, they must be 
placed in the sun for eight or ten days, or until they be dried suffi¬ 
ciently. They must then be steeped in water for three days, and 
on the fourth day the plants must be taken out of the water and 
peeled. The peelings are to be washed and put in the sun 5 and 
w’hen quite dried, they are ready for manipulation. They are then 
to be torn into thin threads with the nails of the hands; next twisted 
with a spinning-wheel {flkidi}, and when the threads are thus pre¬ 
pared, they are to be boiled with ashes of wood and water in a pot 
for four hours, and to be washed again for the purpose of whiten¬ 
ing. This is the way of preparing hhangela thread, out of which 
sack-cloth is woven. One mdna (half a kachcha ser) of seed is 
sufficient for a ropmi of land (one-fifth of a hddshdhi higha or 605 
square yards), which produces ten or twelve loads of bhang. 
Hemp grows equally well on slopes and flats, and near the tops 
as well as on the sides of the mountains, if not too low. But 
a moist rich soil is indispensable. The plant attains to a height 
of eight to ten feet, and should be cut when the flower is 
hilling and the seed forming.” For an account of its cultivation 
in other countries, see Boyle {Fib, FL, 333). 

Hemp prepared for the European market should have the fibres 
laid parallel to each other and then be simply tied near the thicker 
end, so as to form heads like the Petersburgh hemp, not twisted, 
plaited and tied, as is the custom in our hills. The Himalayan 
hemps show strength, divisibility, fineness and softness of fibre—- 
in fact all the essentially good qualities which a fibre should 
possess. 

Chamserops Martiana, Wall.^ the jhango^a, jager^ and thdkU of 
Kuinaiin, occurs on Bhatkot, Thakil, Dhuj, and in the valley of the 
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Sarjii. The fibre is used for cordage and tlie leaves for mats and 
baskets. Brandis, 546. 

Calamus Rotang, Linn.—Battan— let; occurs abundantly in the 
Eastern Diin, in places in the Snyalik tract and along the outer hills 
eastwards. It yields the common rattan so much used in uphols¬ 
tery and for basket work. Brandis does not consider (7. Royleaiius^ 
GriflSth, as distinct. This species has also its western limit in the 
Dehra Dun and is known under the same vernacular name and 
used for the same purposes. About fifty bullock-loads are exported 
every year from the Kumaun forest division. Brandis, 559. 

Typha angustifolia, Linn.; Var. elephantinay Roxb.— Bora. 
This species occurs throughout the North-Western Provinces and 
Oudh, ascending the hills in the Kali valley, and indeed in most 
of the valleys bordering on the plains. It is the reri of the upper 
districts, and the variety elepJiantina is the paden or pateri of 
the hills. The leaves are much used in the manufacture of soft 
matting, and from Kumaun alone about twenty bullock-loads of the 
raw material and 3,500 pieces of the matting are exported every 
year. T. latifoliay Linn., is called patera in Bijnor and handa-tela 
in Garhwal, and the leaves are largely employed in the manufac¬ 
ture of a coarse matting called horiyay of which some 900 maunds 
are annually exported from Kumaun. In fact these two species 
afford the chief matting materials in common use. I am not awure 
that the leaves have ever been used for other purposes. Roxburgh, 
648 : Drury, F. P., III., 495. 

Amndo Karka, Eoxb., the karha and nal of the Kumaun 
Bhabar, is of common occurrence in suitable localities. A. {Phrag- 
mites) Roxburgliiiy Kunth., is the bichhra of Garhwal and the khaila 
and khailuwa of the Kumaun Bhabar, ascending up to 3,500 feet 
in the valleys. A. nepalensis is the nal, nal-tura, and tot-nal, 
common in the Bhabar and found at Bhim Tab All these are 
sent to the plains under the generic name ^ naV and are applied 
to cane-work in chairs, matting and similar uses, and the fibre of the 
flower-stalks is manufactured into rope. About 220 buUock-loads are 
yearly exported from the Kumaun forest division. Roxburgh, 117. 

Saccharmn Munja, Roxb.—The upper half of the culm 
is known as sirki^iuTija or sirki; the lower half as seniha or sarpat; 
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the blade twisted and beaten yields the strong cordage known as 
witl/y; the tufty leaves are called sarJcara towards Hardwar. Munj 
abounds along the banks of rivers and in sandy places and generally 
along the base of the hills from the Jumna to the Sarda and up the 
valleys to 3^500 feet. The fibre is made from the sheathing leaves 
of the culm and forms the material from which the janeo or sacri¬ 
ficial thread of the Hindus is made. Mimj is commonly employed as 
a tow-rope from possessing great elasticity and strength^ with a power 
of resisting moisture common to few other fibres. It is also used for 
the rigging of boats, the bottoms of cots, chairs, and footstools, mat¬ 
ting, in the manufacture of coarse paper, and as a string for fastening 
the bambu framework for the roofs of houses, and indeed for all com¬ 
mon purposes in every district. The sirki is used for thatching, a 
covering or pawdin for carts, and for chairs and the like. Under 
the names hind and m^mj a considerable amount of the various 
products of this grass are sent to the plains. The retuims for four 
years from Kumaun give an average export of 1,600 bullock-loads 
of the unmanufactured article and about 75 maunds of the rope. 
Drury, F. P., IIL, 653. 

Suiccliamm spontanetiin, Linn., is the hash^ jasKa or jMnsh 
of Kumaun, according to Madden. It occurs commonly in the 
Bhabar and lower hills and is found near Almora, where its long- 
rooting surculi are substituted for the kusha grass in religious 
ceremonies by the local Brahmans. The leaves yield a thatching 
grass and matting material and a fibre useful for string for common 
purposes. Roxburgh, 79. Eragy^stu cynosiiroides under the names 
ddbh and kusa is used in the religious ceremonies of the Hindus. 

Saccliarum fuscum, Roxb., is a common reed of the Bhdbar, 
where it is known as tdty neja (grass), and mora ; it is the kilik of 
the plains. The culms are used in the manufacture of screens and 
pens. The average annual export of this reed from Kumaun 
amounts to over 800 bullock-loads. Drury, P. P., III., 653 : 
Roxburgh, 79. 

Saccharum Sara, Roxb., is the sarJiar or sanir of the sub¬ 
montane tract, where it is very common. This reed is also used as 
a matting material and for chairs and the like, but the fibre is 
inferior to that of S. Munja^ with which it is often confounded. 
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It is said, however, to be employed as a tow-line in Mirznpiir, and 
must therefore possess tenacity and strength. Eoxburgh, 82. 

Eriopliorilin comosnm, Wall., Smpus eomosus^ Eoxb.; hcihar^ 
hah, hdhila, and at Almora pari’-hahiyo, only found in the Siwalihs 
and in low hot localities in the interior on base and steep slopes. 
It forms but a small portion of the fibre exported to the plains 
as hdhar or hhihar grass. The jliiUa or rope bridges erected 
w^here sangas or planked bridges cannot be made are chiefly formed 
of this fibre in Kumaun. They are safe for men and sheep and 
last about a year, when the ropes require renewal. The chhinkas 
or bridges of a single cable bearing a transverse seat are sometimes 
made from it, and it is also extensively used in rafting timber. 
The principal portion of the bdbar grass of commerce is derived 
from the Spodiopogon angustifolius, Trin. Drury, P. P., IH.^ 
530. 

Cjrperns tegetum, Eoxb.; pangorei, Nees ; motka; 

grows wild and is also cultivated on the edges of inundated fields 
for the sake of its culms, which form an excellent material for 
matting. The culms whilst green are split into three or four pieces, 
which, in drying, contract so much as to bring the margins into 
contact, in which state they are woven into mats and thus show 
nearly a similar surface on both sides. C. rotundus, Linn., also 
known as motlia, is applied to similar uses in a lesser degree. 
Eoxburgh, 68, 70. 

Imperata arundinacea, CyrilL, is the sJiwo of the Bliabar and 
lower hills, ascending to 7,500 feet. The culms are used for the 
same purpose as those of m4nj, and the leaves for thatching and 
matting. Drury, P. P., III., 652. 

Anthdstiria arundinacea, Eoxh., is the ulu, tdlah, kangdr and 
landura of the Bhabar and affords the same products as the pre¬ 
ceding. Drury, Z. <?., 650. 

Anatherium muricatum, Beauv., is the gandar of the suh- 
montaue tract. The roots are commonly known as has or hhas and 
4he culms as sink. The latter are exported from Kumaun with the 
sirki of the rmknj under the same name and are used for the same 
purposes. The roots are exported for making tatties, dyers’ brushes, 
and fans, Drury, t c., 644. 
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SpodiopogOE angustifolius Trin,; Andropogon inmhdns^ Stand,; 
the bdbdT of the tract ftoiB the Jnmiia to the Satda. Dr, J. L, Stewart 
writes :•—‘^'^Tliis grass^ "which is abundant in. the Garbw^I Himalaya 
and occasional on the skirts of the Siwiliks, appears to furnish 
almost all the material called bdlar so largely used for slaring in 
these parts (Bijnor). BotanistsfromWallich and Hoyle downwards 
have stated this to he the produce of Eriophorum camosuniy of which^ 
lioweverj only a very small proportion of that brought to the plains 
consists. Dr. Brandis first drew my attention to the probability of 
the ordinary belief being erroneous, and subsequent inquiry has 
shown the case to be as above stated. The string is veiy coarse but 
strong, and, although there is great waste in the manufacture, exceed¬ 
ingly cheap. It is well adapted for boat-ropes, the rope-work of 
bedsteads and other ordinary purposes. Possibly the hdhar may 
come into play as a paper material; at least it is worth the trial, and 
probably larger quantities of the raw article could be got than of 
any other fibre in this part of the Himalaya,” (J. Agri.-Hort, 
CaL, XIII., 293). The raw material is procurable for about eight 
annas per maand and the fibre at four times that price. About 25,000 
bullock-loads are yearly exported from the Kumaun forest divi¬ 
sion. 

Cymbopogon laniger, Desf.; Andropogon Iwamnciisa, Roxb.; 
is known variously as miriya) ban, ganguli, dab, and pimya in 
the submontane tract. It ascends the hills up to 5,000 feet at 
Almora and is found along the Sarju as far as Bageswar ; flowering 
in April. The culms are exported with those of the mom for 
similar purposes, and the leaves are used for thatching and coarse 
matting. The culms and leaves of C. Alartini, Munro^ are applied 
to similar uses. Roxburgh, 92. 

Bambus. —The genera included under the common name bamhus 
are sufficiently numerous and important to deserve special notice 
here in connection with their use as a half-stuff for paper-making. 
Following the arrangement of Brandis, shall briefly refer to 
each in the order given by him in his ^ Forest Florah*— 

1 . Arimdinaria falcata, l^ees—N^iiigdL Madden notes that the 
people of the Danpur pargana in Kumaun enumerate no less than 
eight kinds of ningdta or rmgdl as it is pronounced in Garhwal, 
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— tham^ iitham^ kutinOj malingo, jlahnro ot jhungm^ deo-ningdla^ 
gomingdla^ and doin-nmg&la. The last is probably the common or 
Mli-nmgdla found abundantly along the Gagar rangCj and;, like the 
jhumro, in much request for pens. Dr. Falconer referred it to the 
genus Thamnocalamiis, The tJiani is said to be the largest of the 
whole and is sent down to the plains for hukka pipes. The deo- 
ningdla is the A, utillissima of Edgeworth, and occurs in great 
abundance in the snowy range, especially in the upper valley of the 
Pindar. It affords excellent material for matting, baskets, fishing- 
rods and the like. The gor-ningdla is the gol of Bisahr, with 
their culms eighteen feet high, occurring in dense clumps of a 
hundred or more each. Brandis (p. 562) gives to A. falcata a range 
of 4,500-10,000 feet, ascending to 12,000 feet from the Eavi to 
Nepal, abundant in places, gregarious, often forming underwood in 
moist forests of Ahles SmitJdana^ A* Webhianay and Quercus mm-- 
carpifolia. It flowers in May and the seeds ripen in August. 

2. Tliamrtocalamus spatliiflorus^ Munro— Ringdl, 

This is probably the Mli-ningdla of the preceding notice, occur- 
ing in D4npur. It is recorded from Deoban in Jaunsar, Dudatoli 
in Garhwal, and Kumaun at elevations 8,000-11,000 feet. T, Fal^ 
co7ierij Hook. /,, is also recorded from the Madheri pass in Kumaun. 
See Brandis, p. 563. 

3. Dendromlamus Nees.— Bans. 

To this species belongs the great mass of the bambus exported 
as minor forest produce from the Jumna to the Sarda. For the 
Garhwal forests, Dr. J. L, Stewart gives the following classification 
of cut hamhus, beginm'ng with the least valuable ;— 

1 . Chhaneju, {clihanejd, K.), long and thin, used for roofing 
purposes. 

2. LdtU or IdtUcMr {Idthi-hdJia^ K.), thicker, shorter, solid, for 
w^alking-sticks and clubs. 

3 Bdlu^ similar, but thicker, for sides of cots. 

4. Kanerwa {kanderu, K), between the last two in thickness 

hut chiefly used for roofing purposes. ^ 

5. Sardicha ( sardinchu, K.), much thicker, shorter, hollow; also 
used for roofing purposes. 

6. DashiUa^ similar, hut much longer. 
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7 . Bhenr^i {bahm/a, K.)j thickest of all and less hollow, used for 
tent and dooly poles. See further Brandis, p. 569. 

Bambus form the most important portion of the minor forest 
produce of all the forest divisions and one that increases, in 
value every year, but it is to the materials for half-stufF in 
paper-making which they afford that we wish to invite attention 
here, and for this purpose will refer to a paper^ by Mr. J. Routledge 
on the subject. In his opening paragraph, he writes :—Of 
all the fibre-yielding plants known to botanical science there 
is not one so well calculated to meet the pressing requirements 
of the paper-trade as ^bambu,’ both as regards facility and 
economy of production as well as the quality of the ^paper- 
stock^ w^hich can be manufactured therefrom. Grown under 
favourable conditions of climate and soil there is no plant which 
will give so heavy a crop of available fibre to the acre and no 
plant that requires so little care for its cultivation and continuous 
production.” Attempts have been made in England to obtain 
from the bambu a half-stuff or pulp for paper manufacture, but 
these have failed chiefly from using the plant when it had attain- 
ed to some degree of maturity and the fibre had become extremely 
dense and the external skin hard and silicious. In this state the 
processes for softening the material and converting it into pulp by 
long-continued boiling or digesting in very strong solutions of caus¬ 
tic alkali at a high temperature w^ere troublesome, expensive, and 
dangerous. Mr. Routledge would therefore take the young plant, 
and by a system of close plantations well watered and systematical¬ 
ly cropped ensure successive growths available for preparation into 
stock. His estimate is as follows :—Allowing 208 feet square 
to represent one acre divided into [twelve beds each 96x26 feet 
with twelve paths 96' x 8'8" wide and one intersecting road 208' 

X 16' wide, leaves a space for planting equal to 2,496 feet, or 
29,952 feet in the twelve beds; allowing the stems to be 2 feet 
apart and (say) only 12 feet high, we have 7,488 stems, which at 
12 rb each will yield 40 tons to the acre.” Assuming that these 
40 tons of green stems will lose 75 per cent, of moisture in drjdng, 
we have 10 tons of dry stems to the acre, which will yield 60 per 

1 Bamboo coasidexed as a papex-makiBg material, by T. Routledge : London 
1875 . ^ 
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cent^j or sis tons of iinHeacIied fibrous papcr-stock baled up in 
merchantable condition. It is nnnecessary to enter into Mr, 
Eoutledge’s system of treating the bambii for the manufacture of 
paper-stocky our object being merely to show that a practical paper- 
maker considers it possible to turn the preparation of bambu fibre 
into a profitable commercial speculation. Nothing has yet been 
attempted in this direction in India, 

WOODS. 

The timber-producing trees of the Himalaya of these pro- 
Tiiices are sufficiently described in the admirable work of Dr. 
Brandis on the Forest Flora of North-West and Central Lidia^ to 
which the reader must be referred for 
descriptions of those trees noticed hereafter 
and of those which do not claim a reference in a work like 
the present one. The forests themselves will he enumerated in the 
succeeding chapter^ and here we shall only refer generally to their 
more valuable timber-products. The forests below the hills and 
those clothing the outer spurs contain sdl^ sisii^ and trees belong¬ 
ing to the genern Acada Ten^mnaliay Anogeissus^ Adina^ and Steplie- 
gyne^ besides the grasses popularly known as bambuSy all of which 
are of the first importance for house-buildingj furniture, agricultu¬ 
ral implements and boat-building. From them is derived the 
greater portion of the revenue in the State forests, and omitting 
them, there would be little of any practical value to record. In 
the upper hills, the conifers clothe almost every ridge and valley 
within the zone of arboreous vegetation, and with oaks and rhodo¬ 
dendrons, the box, maple and birch afford, if proper precautions be 
observed, an inexhaustible supply of every class of wood equal in 
quality to that procurable in Europe. The sdl of the submontane 
tract and the cedar of the hills are held in the highest esteem and 
have been much worked in all easily accessible forests, but there are 
other trees that afford a timber equally suitable for most of the pur¬ 
poses to which the former are now applied. The sam, haldu^ 

and gosam of the submontane tract and some of the oaks, the pine, 
spruce and fir of the hills give very valuable timber fit for every¬ 
thing except perhaps railway-sleepers, and it will be necessary, 
should the existing demand continue, to call on the reserve of these 
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trees to supply all common wants. This can best be done by rais¬ 
ing the duty on the more valuable timber, and the sooner a move- 
inent of this so. t is made, the better it will he for the future of the 
Eal and deodar forests, which now require rest and care* Bambus 
have already been sufficiently described on a previous page {p. 809), 
and it will not be necessary to notice them further here. We shall, 
therefore, restrict ourselves to a brief description of the most impor¬ 
tant trees in the forests of the submontane tract and of the coni¬ 
fers, oaks, and a few other timber trees in the hills. All of these 
have an ascertained value and are the chief sources of the timber 
supply for the plains. 

Shorea robusta, Goertn.— Sdl^ kanddr, Edkhti (plains). Brandis, 
26 : Hook., I., 306. The sal occurs along the foot of the hills from 
the Jumna to the Sarda and also in the Duns. It ascends the hills 
in places to 3,000 feet and is found in the valleys to a great dis¬ 
tance inland, notably along the Sarju and Kamganga. It is the 
most valuable and most sought after of all the timber trees of the 
submontane forests and from time immemorial has been exported 
to the plains. It is usually the characteristic tree of the tracts 
which it affects, and though other trees occur, the sdl predominates. 
In the Patli Dun and other places where pure sdl forests exist and 
thrive, the soil is usually composed of alluvial deposits, and drift in 
the vallej's nnd plateaus and sandstone or conglomerate interspersed 
with blue shale on the ridges. Brandis notes that the climatic con¬ 
ditions favourable to its growth are a rainfall of 40-100 inches and a 
mean temperature during the four seasons within the following 
limits:—cold-season, 50-70°: hot season 77-85°: rainy season, 
80-88°: autumn, 74-77°. The sil grows, as a rule, to a height 
of 60 to 90 feet with clear stems 30-40 feet long and 6-8 feet in 
girth. Further east under I7epal it attains much larger proportions 
and measurements are recorded of trees 100-150 feet in height 
and 20-25 in feet girth. Captain Wood has estimated the growth 
to be on an average (in the Oudh forests) 54 feet in 65 years and 
72 feet in 95 years. The wood is reddish coloured, coarse-grained? 
even-fibred, hard, strong, tough, and so heavy that it cannot be 
transported by water without the aid of floats. The average weight 
of a cubic foot is 50-60!b.—with variations 40-69lb.—and its specific 
gravity is over 1,000. The transverse strength as ascertained 
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fiom numerous experiments varies from 609 to 972. Baker found 
that a six-feet bar, two inches square, broke at 12381b., and Brandis 
also records a number of experiments. 

Cedrela Tooua, UnL Brandis, 72. The is 

not now very common West of the Eamganga except in the low 
moist valleys leading into the Path Biin and in parts of the east¬ 
ern Dehra Diin, and even to the east of that river the reserves have 
been denuded of most of the mature trees. The jfrfu attains a height 
of 60-70 feet, vdth a girth of 6-10 feet. The heartwood is 
close-grained, hard, capable of taking a high polish like mahogany, 
and when properly seasoned is deservedly known as an excellent 
furniture wood. A cubic foot weighs 29-36tb, and the co-efEcient 
of transverse strength ranges from 420-560. In one of Baker’s 
experiments, a six-feet bar, two inches square, broke at SOOlb. 
Stewart notes the interesting fact that in the small family to which 
the t^Ln belongs there are four other valuable timber-trees, only 
one of which, the mahogany {&wietenia Mahogani)^ is extra-Indian. 
The others are Satin-wood {Ghloroxylon Sicieteniay D. C.) ; rohuna 
[Swietenia fehrijuga^ Boxb.), and Chittagong wood {Ghickrassia 
tahularis, A. Juss.), all of which are indigenous in Southern India 
and the last also in Eastern Bengal. The t4n ranks as a first-class 
timber in the forest tariff. The wood of C, serrata^ Royle (Bran¬ 
dis, 73) the data of Kumaun and ^ bastard-toon ’ of Europeans, is 
of a lighter colour than that of the true Mn and is used in the hills 

o 

for house-building and the like. 

Schleichera trijuga, Willd.— Gosam, gausamj hosam, Bran¬ 
dis, 105. This tree occurs in the Siwalik tracts and Duns, ascend¬ 
ing the valleys to 3,000 feet. It attains a height of 60-70 feet 
and a girth of 5-6 feet. The wood is reddish brown, close-grained, 
tough, hard and heavy, and weighs 66-70]b. to the cubic foot. 
It is much used for the crushers {c}i4ra7i) for oil and sugarcane 
mills, pestles, rollers, agricultural implements and carts, and all 
work in which toughness and strength are desirable. 

Dalbergia Sissoo, Roxb.— Shisham, sissu. Brandis, 149 : 
Hooker, II., 231. The sisu occurs throughout the submontane 
tract and Diins in moist places on the banks of streams and on 
islands in the rivers. It attains a height of 40-60 feet; with a 
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girth of 65 and in very rare cases np to 12 feet* The sap-wood is 
light coloured and the heart-wood is of a deep brown colour^ close- 
grained, hard and ca|>able of taking a high polish. A cubic foot of 
seasoned wood weighs 45-501b.5 nnseasoned wood 64-70rii, 
The co-efficient of transverse strength ranges from 700 to 900, be¬ 
ing superior to nearly all other woods. A six-feet bar, two inches 
square, broke at l,104tb. in one of Baker’s Experiments. Sisu is 
useful for all "work requiring strength and elasticity, and is much 
employed for furniture, house-building, boat-building, carts, beds, 
saddle-frames, and agricultural implements. It is considered a 
first-class wood in the forest tariff. 

Ougeinia dalbergioides, Benth.; Dalhergia Oogeinemis, Roxb. 
—Sdndaiij sJnan, chdaclan. Brandis, 146 : Hooker, IL, 161. It 
occurs chiefly in the valleys of the outer hills, ascending to 5,000 
feet and attains a height of 40-50 feet with a girth of 3-5 feet 
and occasionally 7-8 feet. The wood is close-grained, hard, 
strong, tough, and very durable. A cubic foot weighs 57-60tb., 
and it is much valued for wheels, ploughs, furniture and indoor 
household w^ork. It is one of the first-class timbers in the forest 
tariff. 

Acacia Catechu, Willd.; J/imosa Catechu^ Linn., If. Sundra, 
Roxb.— KJiair. Brandis, 186. The khair occurs along the sub¬ 
montane tract and in the Duns, ascending the valleys to 3,000 feet. 
It has been much worked for the extraction of kath^ and in the 
more accessible tracts few large trees remain. It athiins a height 
of 30-40 feet, with a girth of 4-6 feet and occasionally 8-10 
feet. The heart-wood is of a deep red colour, close-grained, hard, 
tough, elastic and heavy. It is admirably suited for crushei^ 
{cMran) for oil and sugarcane mills, and for this purpose yields 
only to the tamarind. It is also largely used for axles, pestles, pins, 
plough-shares, cotton-rollers, wheels, bows, spear-handles and the 
like, and is one of the most valuable of the second-class woods. Its 
product, katJi^ has been noticed elsewhere (p. 775). 

Tenninalia tomentosa, W. et A.; T. cremdata and coriaeea, 
W. et A.; Pentaptera cremdata^ coriacea, and tamentosa^ Roxb.—• 
Sahij dsiny asain^ sag. Brandis, 225. This tree is common in the 
submontane tract and the Duns, attaining a height of 80-100 feet, 
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a girth of 8«10 feet. The heart-wood is dark-brown, toiigli, 
strong, elastic, and very durable. A cubic foot of seasoned wood 
weighs 601b, varying from 50-701b. The co-efficient of transverse 
strength is 860, varying from 591-1,104. In one of Baker’s 
experiments a bar six feet long and two inches square broke at 
9031b. It is used for indoor household work, carriage shafts, 
agricultural implements, rice-pestles and boat-building, and is one 
of the best of the second-class woods now comiug into general use. 

Temunalia Cbebula, Retz.— Sar^harara. Brandis, 223. This 
tree occurs in the Siwalik tract and outer bills ascending to 5,000 
feet and along the hot Talleys in the interior. It attains a height 
of 60-80 feet and a girth of 5-10 feetr A cubic foot of seasoned 
wood weighs 54-60Ih. The timber is of a brownish colour, close- 
grained, heayy, capable of taking a high polish and fairly durable. 
It is used for furniture, indoor household work, and agricultural 
implements. T, belericcC} Roxb., the bccheTct of the submontane 
tract, yields an inferior wood, of little value, though used for 
planks. 

Anogeissus latifolia, WaU., Conocai'pm lati/oUa, Roxb.— Dhau- 
ri, bdkli, dhawa. Brandis, 227. This handsome tree is common 
over all the submontane tract and is found in Dehra Bun, imparting 
a fine copper tint to the foliage of the forests in winter. It attains 
a height of 60-70 feet, with a girth of 6-9 feet. The timber is 
close-grained, of a brown colour, hard, tough, and elastic. A cubic 
foot of the seasoned wood weighs 57-651h, and of the unseasoned 
•wood 75-80tb. The co-efiScient of transverse strength, according 
to Skinner, is 1,220, but is placed much lower by others. From 
its elasticity, the bdJcU variety is especially fitted for cart-poles, 
axles, axe-handles and the like, and it is gradually coming into 
peat demand as the prices of the superior timbers have risen. It 
is well fitted for all house-building and agricultural purposes, 
though said to be not very durable when exposed to moisture. The 
bark of the variety appears to be of a lighter colour than that 
of the dhaun variety, while the leaves are smaller and it grows to a 
greater height. 

Adina cordifolia, H./. et Benth.; I^audea cordifoUa, Roxb.— 
mdu. Brandis, 263. The kaldu occurs abundantly in the open 
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plain along the foot of the hills from the Sanla to the Ramganga 
and less commonlv westwards through the Dehra Diiii to the Jum¬ 
na. It ascends the valleys to 3.000 feet. It is not gregarious and 
is remarkable fot its trunk being often buttressed like that of the 
semaL Trees 60-100 feet high and with a girth of 10-18 feet 
are not uncommon in the Bhabar. The average weight per cubic 
foot is 42th., varying 36*3-49th. The co-efficient of transverse 
strength is about 700. The wood is yellow, smooth fibred and 
fine-grained and is fairly durable. It seasons well, works easily 
and takes a fine polish, and is suitable for turnery, though some¬ 
times apt to w’arp and crack. It is now much used for indoor 
household work, planks, boxes, the keels of boats, combs, writing- 
tablets, gun-stocks, and agricultural impleinents. 

Stephegyne parvifoKa, Korth.; Xauclea parvifolia, Eoxb,— 
Kaim^ kangai^ plialdu, Brandis, 262. This tree is gregarious^ 
though occasionally met solitary in the open plain* It grows to a 
height of 50-60 feet, though specimens of 80 feet have been 
recorded and the average girth is 6-7 feet. Ilie weight of a cubic 
foot of sea soned timber is 35-471h., of green timber 541h., and the 
co-efficient of transverse strength is 586-683. The timber is 
durable if not exposed to moisture and is applied to the same 
purposes as the preceding. This and all other woods of the sub¬ 
montane forests, except sdZ, sissu^ and Bdnclan come under the 
designation ^ Ratrukli,^ 

Quercus semecarpifolia, Smith— Kai'^hn^ smij. Brandis, 479. 
This species occurs at high elevations 8,000-10,000 feet. Madden 
records it at Kaini Tab It attains a height of 70-80 feet, and a girth 
of 7-8 feet is not rare. It grows slowly and gives a hard, heavy tim¬ 
ber that will not easily bear export, but on the spot is used for house¬ 
building, bedsteads, poles, helves and ploughs. It is said to warp on 
exposure and to be liable to the attacks of insects. 

Quercus lanuginosa, Don.; Q. lanata, Wall.— Rianj^ rai~bdnp 
Brandis, 481. This species occurs at Maini Tal and a few other 
places in Kumaun, 6,000-7,500 feet. The word is of a greyish- 
brown colour, hard and very heavy, and is not easily worked. It 
is much liable to the attacks of a small black hymenopterous 
insect which often riddles it completely in a few years. 
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Qumsiis dilatata, Eovie ; Q. florihunda^ Lind.— Tilonj^ JcUonjj 
^ihOrtL BrandiSj 482. This species is common on the onter ranges 
from the Jumna to the Sarda at 45500-9,000 feet, Pearson 
notices the noble forests of this oak in the valleys of the Bh%irathi 
and Jumna rivers. It attains a height of 80-90 feet and a girth 
©f 8-9 feet, and Madden records one 100 feet in height and 19' 8"' 
in girth. The wood is of a brownish colour, hard, durable and 
heavy. It is used for agricultural purposes and house-building 
and is considered the best of all the oaks for carpentry. 

Qaercns incana, Eoxb.— Bdnj. Brandis, 482. 

This species is common on the outer hills from the Jumna to 
the Sarda. It generally attains a height of 20-30 feet, with a girth 
of 4—5 feet. The wood is used for house-building and agricultural 
purposes and ranks second to the preceding in popular estimation. 
Madden records Q, under the names ‘^phaliaiii' or ^phaniaty 

as occurring in Kaini Tal; it is the pharonj of Eastern G-arhwal. 

Buxus sempervirens, Linn.; WalUcUana, Baillon.—Box— 
Fdpari, This tree occurs in the upper hills at 6,000-8,000 feet 
and is common in the Bhagirathi, Jumna, and Tons valleys. The 
wood is very close-grained, hard and heavy, weighing 60-65ib. 
per cubic foot, and selected pieces are fitted for all the purposes 
to which European box is applied. 

Acer oblonguin, Linn.— PatangUpa, hirmali. Brandis, 110. 
This species occurs up to 6,000 feet in the great valleys. It is 
used for agricultural implements and from its knots some of the 
better wooden drinking-cups exported to Tibet are made. A consi¬ 
derable number of these cups are made from the knots of A. pictum 
Thunb., which is common in the bills above 7,000 feet, and is also 
used for agricultural purposes and house-building. 

Betala acuminata, Wall.—Himalayan Birch—or 
viii, Brandis, 458. This tree occurs in sheltered places 6 500- 
10,000 feet on all the onter ranges. The -wood is close-grlined 
and takes a fine satin polish. It is particularly good for panels for 
doore, and the examples in the Government-house at Haini Tal 
show that it is a valuable acquisition for ornamental work. The 
alder, known as ‘ udish’ is the Alnus nepalensis, Don., which 
occurs at lower elevations and is also used for house-building pur- 
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poses and gives a fair-sized log, from “whicli planks may be cut for 
tea-boxes and the like. The wood is light and somewhat brittle, but 
takes a satiny palish like the birch. The people towards the snows 
use the bark of the silver birch {Betula Bhojpatra^ Wall.; Brandis, 
457) for writing and packing in place of papen 

CONIFEES. 

As already noticed, the conifers constitute the most valuable 
section of the timber-producing trees of the upper Himalaya both 
for quantity and quality. In many parts of the country they 
occur in unbroken masses extending over many miles and present 
a scene of magnificent grandeur unknown elsewhere. Each species 
has its own peculiar beauty, but perhaps the wide-spreading cedar 
with its branches almost reaching to the ground is the finest and 
well deserves the epithet ^divine-tree’ given 
to it by the old.Hindu poets and still in 
common use to designate it from Kashmir to the Ganges, We 
have added Stewart’s analytical key to the conifers and a list of 
vernacular synonyms compiled from the writings of Oleghorn, 
Madden, Stewart, and Brandis, which seem necessary in order to 
understand the very confusing local nomenclature 
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dase, brown. girth low, bluish. ish green. brown. 

Scales With very thick knobby Thick, spinous apex, persist- Close imbricate, acute edged, Close imbricate broad thin 

points, persistent. ent, seed edible. terminal thickish umbo deciduous. * * ’ 

persistent. 

Kipe ... (October) April-May ... October ... ... October ... ... October. 



Crown ... Tall, narrow, cylindrical ... Very narrow, cylindrical Long conical, like garden cy- Broad oral, irregular. 

press. 



Local names of the Conifers of the North- West Himdlaya. 


822 


HIMJLiATAN- DISTEICTS 



OF THE NOBTH-WE8TEBN PEOVIJfCES. 


823 


cu 

Si 

g 

o 

o 

■*» 

si 


/-5, 

. «!B 

<r>. a 
*- 

sa^ 

s 'SS P5 

/-% 

•s» 

o 

X} 

v--' 

s 

cii«| 


2 

© a 'wJ' Q> 

M 

, m . 


SI 1 .I 

sSCa 

». Si Sm 

p! fH ^ 

a a; a 

» 

^ 'O Si 

o 

Q 

^a ss a 

a'3 a 

CfiCOCQ 


;C a^a 
APM 313 


^ w tj m 

c3 O S 15 

^ tc:. 3 2 - 8! 

2 3 os a S i 'g 

a oz^^ss 'a -c ?3 ^ 


a 


S a »-i _: 

K.5 o5 

l 2'83 a ^3 


-5 3 

.t «s 

%_✓ . , 

© 

O o >- 
O © *© sS 
|-^|^CC32 


Si *- r-J 

a fua 

^ '3 {g 

© ^ -a 


o 9 

-==^'‘2 . 1 
g © 'g 
2 § wtct 4 

Si'S 

^as-*aoaa3 


^ a: 


i§ 


a 

Sl-sg^B'S. 

^ 2 S © a V. •» 
►4 *3 *3 SI *2 -e S3 

S5.SJsJ I 


I-33 


<CJ ~r-* ^ J-r 

^ a a a 
coOOi4 


3 

isj 


be 

, '3 § 

eg S rs sh a 

*© X 3 25 S a 

C H ?S 


TS 

w 

a 
a 

a’S 


S' a o 

E-f § 

a 3 

Co a C!/ 

^ tsr 5^ • 

U ii Si 

%o^o\3 a\a 

EScHx ^co 


a; ^ 

a .'I i © 
ai« ^ a i *5 'S 
cc P5 SS P5 as CO M 


o 


"^eS 

•3 


^ « ^S3 hc^ 
m O 5 j£ a 3 o 

O '« ^S^vos 3 vC 

HP3p3WPqJ4 


§t£=*. 
^a ©* 
«05«fL, 


•a 

3 


S s 
o o a M 
a fls 
PqW« 


sT . '*** 

Is I 

1-4-30;:^ 


Jsifc 


,-1 Si Si . 

c3 a a ^ 
XTT a a 
a a *0 'O 
««»&-! 


till I 

coBr^P^ CQ 


C5 ^ 
a a 
.a S3 
o © 
a a 
W14 


2 s a 

^ a ? 3 
a Hj 




a 5=® 

P5B 


vea g 

^ 3 

a "o 


OO' 


a • 

Si M 



^'s.^ OB 
> 



A Pi 

xa a 
cocq 


3 ^ 
a ^ 

s-t _S 


a 

Sg. 

a ^ 
H 


© o 



824 


HBIA'LAYAls DISTKICTS 


Pinus loBgifolia, Eoxb.—^Long-leaved pine. Madden, J. Agrl,« 
Hort. Soc. Cal, VIL, 75 : Brandis, 506 : Cooke, 125 : Roxb., 677. 

The long-leaved pine. Cliir (in Sanskrit hsMra,^^ or milk”), 
sula (Sansk. sarala^ Straight”) in Kumaiin ; kolon, Man, Main in 
Garhwal; saml in Jaunsar ; tliansa above the Diin ; dMp in Oudh. 
To the west of Garhwal the name cJiir or cMl is applied to P. 
eiccelsa, except in Kunaor, where P. longifolia preserves the name 
cldr with the indigenous affix ^ sthV or ^ shthi^ (M.) 

The chir occurs all through the Kumaun Division, dividing the 
forest with oak, from 1,600 feet above the level 
Distribution. Sitakoti, eight miles above Deo- 

prayag in Garhwal, to 7,200 feet on the Pindar river. The limits 
at which it is found vary much in different parts of the Himalaya 
between Afghanistan and the Tista, and apparently the upper 
limit descends the further east we proceed from Kumaun.^ As a 
rule, however, 2,500 feet is the lowest height at which it seems to 
flourish. The chir appears to have the power of driving out all other 
vegetation from the tracts it occupies, and forests of these trees are 
interpersed only with scanty underwood of the smallest shrubs. 
Madden and Brandis note the curious phenomenon observable in 
many of these pines in Kumaun. This consists in the spiral arrange¬ 
ment of the bark and woody fibre, the coils being sometimes as much 
compressed as those of an ordinary corkscrew, and in some instances 
the stem itself is thus distorted. Straight trees are found mixed 
with these contorted specimens in the same forest in Kumaun, and 
they do not appear to occur in Garhwal or in the higher ranges in 
Kumaun. The straight variety is known in Kumaun by the term 
sapin. The wood of the straight variety is usually of a reddish white 
colour, and is preferred for building purposes, as the other is liable 
to warp and split in working, though in the log form capable of 
bearing heavy strains. It is, however, rarely used except as fuel. 
Dr. Jameson thinks the crooked variety is confined to localities with 
a southern aspect and under 5,000 feet, but the fact remains that 
crooked and straight trees occur in the same forest with the same 
aspect, as may be observed near Ganai and Pyura. 

1 Hooker gives the upper limit in Sikkim as 2,000-2,600 feet; Grilith fires 
the lower limit in Bhutan at 1,800-2,000 feet. At Ramesar bridge on the Sarju 
in Kumaun, 1,500 feet above the sea, it descends to within a few hundered yards 
of the river. - 
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The forest smvey of 1865-66 estimated the total area nndeir 
Webbe ’ ur 4 IS 565 O acres in Kumaun and 152^264 

acres in Garhwal. Many acres of forest contain 
20 large and 50 small trees per acre ; bnt in a square mile the 
bare places bring down the average to 20 trees per acre. First- 
class trees are those having a girth at five feet from the ground of 
eight feet and over ; second class have a girth five to eight feet; 
third class, two feet to five feet, and fourth class under two feet* 
The first-class irees average about one-twelfth, the second about 
one-fifth, and the third about one-third of the total number per 
acre. This would give a total of about twelve million cMr trees in 
the Knmaun Division, of which one million heiong to the first 
class. 

The forests lying along the Giimti, western Kamganga and east¬ 
ern Eamganga approximately contain the following trees :— 





Trees per acre, 



Acr^ 







l8t. 

2nd. 

3fd. 

1 4tb. 

Sources of tbe Gumti towards BaijEath ... 

61,440 

3 

6 

5 

7 

Upper Sarju from Kapkot and Phtmgar 

42,3S0 

2 

4 

5 

6 

valley to Bagesar. 






Middle ISarju from Bagesar to Naini bunga- 

28,280 

1 

3 

5 

7 

low. 






Iliower Sarju and Bamganga from Kaini 

40,020 

2 

S 

5 

7 

to junction with tbs Kali. 






Middle w^tern Kamganga from Bamari .. 

11,700 

I 

2 

6 

' 7 

Lower western Bamganga and Katyur 

22,985 

1 

2 

4 

7 

river. 






Between Bino and tbe Bamganga beyond 

32,300 

2 


8 

12 

Lohba. 






Between Badbangarb and Latugarb 

16,000 

3 

12 

12 

12 

In the Tarag Tal valley 

5,760 

2 

12 

9 

12 

In tbe Gumti valley 

8,960 

3 

10 

10 

7 

To tbe west of Bndha Kidar and Bikya-ke- 

11,460 

X 

3 

7 

13 

sain, to tbe east of Masi bungalow. 






The Soni jungle ... 

2,560 

4 

5 

9 

31 


Nearly all these trees grow on slopes rising from the river-beds, 
and near enough to repay the cost of cutting and launching. The 
trees on the upper western Eamganga and its tributaries are mostly 
twisted, though towards Btingidar they are straight and so placed as 
to be easily shot into the Bino river. Following the stream of the 
Kamganga, the north-east banks from Garoth down to Bagri have 

104 
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firsWass timber covering all the slopes of the Badhangarh and 
Gopalkot ranges, and could be easily worked into the Kamganga. 
The Syiini jungle near Chaun Debi is one of the finest in Kumaun. 
The large trees have all straight boles without a knot and with much 
red wood. The soil is lights micaceous sand on loose beds of earth 
and stones, which appears to be eminently suited to the cMr. In 
Garhwal there are extensive cliir forests in the valley of the Alak- 
nanda and along the Pindar from Chuding (4,800 feet) to Gwaldam 
{4,300 feet), a distance of thirteen miles. In the three upper miles the 
timber is small, but lower down there are fine straight trees close to 
the river-bank, and a flat near Chiringa suitable for a timber dep6t. 
All along here and up the Kailganga, for tw^o miles, the forest could 
easily be worked. The forests on the Mandakini and Madmahesvar 
rivers have been worked for railway sleepers, but in many places the 
timber is too remote from the river for removal. The forests along the 
Nayar and Chhiphalghat rivers are extensive and yield good straight 
timber. 

In native Garhwal there are almost inexhaustible forests of c7nV, 
along the Bhagirathi between Sainsu, some twenty miles above Tihri 
and Bhatwari, a distance of fifty-five miles. There are numerous 
patches along the head-waters of the Jumna and the Tons, and the 
left banks of both rivers are clothed with one immense forest 
capable of supplying all possible wmnts. Describing these forests 
Colonel Pearson writes:—“It would he difficult adequately to 
describe the enormous seas of cJiir forest which line its hank. In these 
the trees must be numbered not by thousands but by hundreds of 
thousands, and many of them are of huge size.’’ The lower hills 
inwards the Dun and the Siwaliks themselves contain large quanti¬ 
ties of pine, and taking the entire forest area of the hills, the long¬ 
leaved pine may be considered the characteristic tree for quantity, 
but for quality it ranks below several other conifers. The great 
object at present is to find some inexpensive process for preserving 
it from the effects of exposure by creosoting or covering it with a 
permanent silicious coating. The cMt grows even in the plains and 
specimens can be seen at Meerut and Sah4ranpur. It occurs, as we 
shall see, in every sub-division in the hills in abundance and in 
places from which it can be easily removed. It is often used for 
boat-building, but boats made of it seldom last for more than seven 
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or eight years. Where deocUr can be procured for the outside and 
ddr for the inside the combination is excellent. Gldr is easily 
worked into planks and beams and does well for interior work in 
tonses. The bark is used in the preparation of charcoal for smelt¬ 
ing iron. The knotty wood is used for torches, and ihe charcoal of 
the burned leaves with rice-water makes a fair ink. The growth of 
this pine may be calculated from observing the nnnaber of rings 
contained in a transverse section of the trunk. Of eight trees taken 
as a fair sample, Mr* Webber considered the largest, nine feet in girth 
and 200 feet high, to be 264 years old, and others, with an average 
girth of 5'7"^ at five feet from the ground and a height of 93 feet, 
to be 154 years old* The growth is fairly rapid, aveiaging four or 
five rings to the inch. In the Tnrag Tal valley a fallen tree at five 
feet from the ground girthed 13'6^, and at 66 feet from the ground 
the girth was ten feet. The extreme height was 169 feet, of which 
over 100 feet %vere clear of branches* 

The following table gives the measurements of several trees near 
Einikhet:— 


Aspect. 

Rings. 

Age 

in 

years. 

Girth at 
j 5 feet 
' from 
groimd. 

; 

Girth 

Height. 

Locality. 

Heart. 

Sap. 

at 60 
feet. 





Ft. 

in. 

Ft. in. 



N. W. 

15 

50 

«5 

3 

3 

1 0 

76 

Ranikhet. 

S. 

J06 

145 

251 

8 

0 

6 0 

120 

Eleration 6,000 feet* 

N. 

104 

100 

204 

7 

0 

5 0 

110 


N. 

110 

154 

284 j 

9 

0 

7 3 

120 

Syuni. 

S. 

5S 

23 

75 

3 

8 


76 

, Mansi mica rock. 

S. E. 

80 

1 46 

126 

6 

6 

••• 

100 

Ditto sandstone rock* 

N. W. 

S8 

1 62 

80 

4 

5 

... 

60 

Shaitangarh. 

N. W. 

80 

90 

170 

7 

6 


80 

Ditto. 

S. 

96 

90 

186 

7 

8 

... 

130 

Pachrar nadi. 


The following table shows the result of experiments made in 
Almora in 1844 towards ascertaining the transverse strength of 
c/ixV. As far as No. 10 the distance between the supports was four 
feet, and the bars used were two inches square. From 11 to 20 
the distance between the supports was increased to eight feet, 
the depth of the piece used to 2| inches and the breadth to 3 
inches :— 
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g 

Specific 

Weight pro¬ 
ducing deflec- 

Break¬ 

ing 

Kemarks. 


gravity. 

tion of 

weight. 




\ inch Ih. 

B. 


1 

*S45 

640 

1,000 

Broke at a knot. 


*570 

624 

1>144 

Bed coloured and rather knotty, 
j 

s 

•552 

668 

940 

4 

5 

•596 

•596 

1,112 

1,000 

1,372 

1,444 

y Large coarse grained. 

e 

•670 

1,036 

1,420 

1 

7 

•634 

820 

1,132 


8 

•673 

940 

1,288 


9 

•710 

1,036 

1,540 


10 

•600 

764 

1,304 

Apparently the best piece, though all 



1 inch. 2 inph. 


were very good. 

11 

•666 

412 792 

1,168 

Coarse grain. 

32 

•726 

680 1,324 

1,768 

Quite free from knots. 

13 

•707 

636 1,288 

1,744 

A few small knots. 

14 

•615 

484 976 

1,756 

!No knots. 

15 

•626 

668 1,132 

1,420 

Good wood, but broke at a small knot. 

16 

•591 

466 844 

1,168 


17 

•586 

400 764 

1,208 


18 

•575 

490 1,036 

1,648 

Very evenly and fine grained. 

19 

•601 

344 680 1 

1,168 


20 

•662 

484 904 

1,300 



The qualitj of the timber varies -with the looaliiy in -which it 
has been raised, the slo-vr^gro-wlng timber of the -npper and colder 
regions being much better than that of the rapid-growing timber of 
the hot valleys, and from this fact maybe derived an explanation of the 
difference in the results of experiments as to its strength and weight. 

Piaus Qerardiana, 'Wallich. Neossa pine s Gerard’s pine. The 
rhi, n of Kunaor; sJiangti of lower Kunaor: newr further down the 
Satlaj; rumiruske, roniuncM of Shipki and Hangrang; ronechay 
rolecha of Juhar in Kumann; neoza (the seeds). 

The Gerard’s pine is found between MaMri and Bampa in the 
Dhauli valley in Garhw^, which seems to be its eastern limit, and 
locally in the upper valleys of the Tons and Jumna. It is generally 
associated -with the cedar and is probably the sanayhaT-saghar or 
‘lesser-pine’ of Afghibistan, its height seldom exceeding 50 feet. 
It rarely gives a larger girth than eight feet and is preserved for 
its seed, which are collected and eaten and form a part of the 
cMlghoza of the bazars. Brandis notes that the wood is used for 
the hook which supports the passenger’s seat on the single-rope 
5 Wipg*bridge. Baskets and rough water-buckets are made from 
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the bark. The cones are plucked before they open and are heated 
to make the scales expand and to get the seed out. The seeds are 
about an inch long, nearly cylindrical, with little or no wing, and are 
very palatable with a slight and not unpleasant flavour of turpentine. 
Large quantities of the seeds are stored for winter use, and they form 
a staple food of the Kunaoris, amongst whom the proverb is current, 
^ One tree, a man’s life in winter.’ The range varies from 5,800 
feet (on the Marru river) to 12,300 feet near Sungnam. In Garh- 
w&l it occurs between 6,000 and 10,000 feet. 

Finns excelsa, Wallich, Griseb.; P. pendular Gcti ^.— 

Lofty pine.^ CMly cMr, cMlu, to the west of Jaunsar, wherever 
P. longifolia is known by the name salla ; cMla and karchilla in 
Garhwal; kail and chil in Jaunsar; dol chilla in Kumaun; rdisalla 
in Central Kumaun; Um in Byans ; lamsTiing amongst the Bhotiyas 
of Banna. Madden, Jour. Agri.-Hort. Soc., CaL, VII., 80 : Bran¬ 
dis, 510 : Cooke, 824. 

This pine occurs in Tipper Gu,rhwal, on Rikholi Gudari (a spur 
from Trisiil), about Kanol near Ramni, and on Tungndth; along the 
Dhauli to the Kiti pass and in Byans and generally only on spurs 
issuing directly from the snowy range. It seems to be absent in 
Central and North-Western Kumaun, but occurs near Dhakun. The 
limits between which it flourishes in this portion of the Himalaya 
have been estimated at from 5,000 to 12,000 feet. The forest 
survey of 1865-66 gives the total area under this tree at 2,100 
acres in Kumaun and 14,042 acres in Garhwal. The following are 
the principal localities, with the size of the forest and the number 
and class of each tree per acre ;— 


Locality. 



Trees, 


Acres. 

let. 

2nd. 

3rd. 

'dth. 

Kanol Shatfil on the banks of the Nandakini 

782 

1 ,! 

3 

4 

4 

Above Sirka near Titalakot on the Kali 

100 

1 

1 

2 

4 

On the Vishnuganga near Pandukesvfar 

1,290 

0 

2 

3 

4 

On the left bank and between it and the eastern 
Dhauli. 

3,500 

I 

3 

4 

6 

On the left bank of the Dhauli 

3,000 

6 

5 

6 

5 

On the left bank of the Kishiganga and near Tapuban, 

5,050 

2 

4 

5 

6 

Along the Kunti river in Darma p.. 

i 700 

0 

4 

6 

10 

On its lower course ... 

1,400 

1 

6 

10 

10 


^Tbis name seems a misnomer, for though specimens occur up to 160 feet it 
is not distinguished by its height from the other pines and is more of a silver-fir. 


830 . 


r hima'layan districts 


The Vishnuganga forests are inaccessible except near Pandu- 
keswaFj and those along the Rishiganga, Dhauli, and Kiinti rivers are 
practically excluded from the market by their distance from the 
plains and the difficulties of transport. There are considerable forests 
of this pine near Datmer on the Tons and on the right bank of the 
Eupinj and generally throughout the cedar tracts and above them it 
occurs in quantity. The grain of the wood is close and soft in 
working. Tlie sapwood is whitish and the heart-wood liglit-browni 
and streaked with red. It is in some demand for house-building, 
though ranking below the c}q)ress for durability. • It does not stand 
exposure to excessive moisture. In the form of planks it is said to 
waq) badly when exposed to the sun, and to become affected by- 
dry-rot if placed in contact with damp earth. The highly resinous, 
small, knotty branches are nsed for torches, and the charcoal of the 
entire tree for smelting iron. The tree grows to a great size, the 
average girth of the larger trees being 13 feet. The rings average 
fifteen to the inch and the weight of a cubic foot is about 25tb, with a 
specific gravity of ’686. A piece of this timber of average quality, 
22 inches long and one inch square, broke with a pressure of 
36811). 

Cednis Deodara, Loudon; Finns Deodara^ Roxb—Himalayan 
cedar—the deodar, diydr of Kumaun and Grarhwal; the kelon^ kelu 
of Western Garhwal and Jaunsar, where the name deodar is given to 
the Cupressiis tondosa: deva-ddru (divine tree), Sansk. Madden, Jour. 
Agri.-Hort. Soc., Cal., VII. : Brandis, 5l6 : Cooke, 128: Roxb., 
677. 

There are no natural groves of deoddr in Kumann and only one 
large forest in Garhwal. There are numerous*pIantations around tem¬ 
ples in Kumaun, aggregating about 800 acres. Amongst them may 
be mentioned those at Lodh, Bala-Jagesar, Phark'a, and the groups 
at Sfii, Rikhesar, Mankesar, Kalsia, Simalti and Ghatot near Lohu- 
ghat, and Kshetrap^ near Somesar. Along the western Dhaulij be¬ 
tween Kak and Malari there is a natural forest having an area of about 
1,500 acres and giving one second-class, three third-class and eight 
fourth-class irees to the acre. At Lata on the Rishiganga there are 
about 70 acres of fine, healthy trees, one giving a girth of 30 feet, and 
at Parbati, near theKandakini and Shatiil, there are some fine groves. 

average girth of the largest trees in these provinces appears to be 
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about 15-20 feet. Major Garstin measured some near Malari over 20 
feet in girth at six feet from the ground. Tlie cedar yields an oleo- 
resin similar to that of the cMr ; the oil is used in medicine and the 
twigs and branches are also said to possess medicinal properties. 
The great cedar forests of these provinces occur along the Bha- 
girathi valley and in Jaunsar-Bawar^ and these are fully noticed 
in the accounts of those forests given hereafter. Dr. Brandis 
writes:— 

The deodar for the first three or four years of its life grows 
slowly^ attaining 12-20 inches in height with spreading roots that do 
not go deep down. In this shrubby and stunted state the young 
plant can maintain its existence nnder the shade of other trees for 
considerable number of years without making much progress : but 
when light overhead is given, then a leader is at once formed 
which shoots up rapidly. At a more advanced age, the rate of 
growth of the deoddr is determined without difficulty by counting 
the annual rings.” The existing records show that the growth is 
influenced very much by the climate. In the dry valley of the 
Bhagirathi the rate of growth is much slower than in Jauns^r, 
where there is a heavy rainfall, so that in the former tract a tree 
takes 86 years to increase from 4'6'‘' to 6 feet, whilst in Jaunsar this is 
accomplished in 23 years. M^ithin each tract also the rate of 
growth differs considerably. Colonel Pearson noticed in the Bha- 
girathi valley a stump 6 "9''' in diameter with only 305 rings, and 
in another part of the same valley a tree with a diameter of only 
4 feet showed 480 rings and two having a diameter of only 18 
inches had 145 and 147 rings respectively. The wood in these 
slow-growing tracts usually has a closer grain and a deeper colour 
than the timber grown on southern aspects and in a moister climate. 
The soil too in these tracts is generally poor and is formed from 
the decomposition of granite, gneiss, and clay slate, and in the rapid- 
growing tracts the soil is richer and deeper. Isolated trees, such 
as those at Wan, often attain a great size. Dr. Stewart measured 
one at Kufi.rsi in the Eavi basin, at an elevation of 7,500 feet above 
the level of the sea, 44^2''' in girth at two feet from the ground and 
36'4^' in girth at six feet. Dr. Brandis records that one was 
measured at Parbard in Knnaor 34'4", and that the girth attained 
by the largest trees there is 30-36'C Madden measured one betw^een 
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Nachar and Turanda in lower Kunaor (in 1830) having a girth of 
36f feet at five feet from the ground. The tallest deodar measured 
by him was in the N^achar forest on the Satlaj, 250 feet high, 20 
feet in girth at the base, and more than 550 years old, and there 
was a considerable number of trees in the same forests more than 
200 feet high. Moorcroft measured a fallen tree on the Tugasi hill 
in the Dhauli valley and found it 159 feet: another was 180 feet in 
height. 

Many experiments have been made to ascertain the transverse 
strength of deodar taken from the Panjab, the Garhwal, and the 
Kumaun forests. The weight of a cubic foot appears to vary from 
25 to 401b., but in Garhwal approaches more the latter ; in one series 
giving an average of 37tb. A well, seasoned piece, 22 inches long 
and one inch square-broke at 345fb. It had a specific gravity of 
*655 and showed eight rings to the inch. The result of eight 
experiments on Garhwal ^timber made at Rdrki (390-798) gave 
an average of 592. The result of a series of experiments at 
Almorain October, 1844, conducted by Captain W. Jones, ten with 
timber cut in the preceding month and ten with seasoned timber, 
is shown in the following table. In the first ten experiments 
the distance between the supports was four feet and the pieces 
were two inches square : in the "second ten the distance between 
the supports was increased to eight feet and the pieces were 
2J X 3'' 


Specific 

grarity. 

Weight pro¬ 
ducing deflec- 
1 tion of 

1 

Breaking 

weight. 

Remarks. 


J inch Ib. 

lb. 


•608 

1,036 

1,688 

Good straight grained wood. 

•710 

1,024 

1,636 

Lower side split a little at 1,060. 

•698 

736 

880 

Not straight-grained and slightly 
flawed. 

•669 

1,060 

1,540 

Lower side split at 1,308. 

•690 

904 

1,456 

Ditto 904, 

-5S5 

680 

976 

Broke suddenly. 

•674 

680 

70S 

Ditto. 

•614 

344 


Ditto No flaw perceptible. 

•686 

668 

1,204 . 1 

Ditto. 

•604 

624 

i 

Lower side went at 624; uneven 
grained 
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Specific 

gr&rity. 

Weigrlit pro* 
diicing 
tion of 

Breaking 

weight. 

Bemarks, 


1 Incli. 

2 inches. 

16. 


*641 

350 

764 

820 

Snapped suddenlj : ligM-colonred ; said 





to be outside of tree. 

*618 

400 

788 

1,028 

i Heart of tree red and oleaginonm. 

•644 

: 344 

660 

908 

Snapped short suddenly ; light-coloTH^ 

•679 

428 

876 

1,116 

Heart of tree very good and red. 

•578 

i 344 

736 

964 

Snapped suddenly, but was in appearance 





the best piece of all fire. 

•566 

•629 

344 

344 

680 

676 

750 

624 

Good sound wood, but knotty, coarse 
> and wary in grain ; snapped suddenly 
) at knot. 

•619 

512 

969 

1,188 

: Dark cedar-coloured, fine grained ; broke 





at knot. 

•630 

598 

1,080 

1,700 

, Dark cedar-coloured; under-side very fine 




' straight grained and light-coloured. 

•603 

484 

876 

1,092 

Dark cedar-coloured, but rather coarse 





in grain. 


The timber of the deodar is the most highly prized of all the 
conifers for honse-buildingj granaries, chests, boat-building, and 
railway sleepers. It appears to be little affected by extremes of 
heat, cold or moisture and is easily worked. In a climate like that 
of Kashmir it appears to be almost imperishable, Moorcroft states 
that the pillars of the great mosque erected by Aurangzeb at 
Srinagar showed no vestige of decay from exposure or insects at 
the time of his visit, and that pieces of deodar from the Zain-ul- 
kadal bridge were found little decayed, although exposed to the 
action of water for four hundred years. Many of the other bridges 
still standing in Srinagar may perhaps claim a greater antiquity. 
Gerard records some timber in a house in Bas^hir as being 200 
years old and as sound as the day it was cut. The cedar is a 
sacred tree in the hills and is in much demand for the temples, for 
the doors, walls, and roofs. Madden notes that he saw some beams 
in a Kunaor temple that were said to be 600 to 800 years old and 
showed no signs of decay, and though this may be an exaggeration 
of his informants, it indicates the popular belief. Boats built of 
deodar and lined with cMr last from thirty to forty years, and for 
railway sleepers no other wood can compete with it. White-ants 
eat the sap-wood and but rarely attack the heart-wood, and neither 
the sap-wood nor the heart-wood is liable to dry-rot. Immense 
numbers of sleepers of this wood have been supplied from the 
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Btagirathi and Jaunsar forests during the last fifteen years. The 
Jaunsar forests on the Deohan ridge between the Jumna and th?e 
tons were estimated by Colonel Pearson in May, 1839, to contain 
34,000 available first-class trees and the Bhagirathi forests (exclud¬ 
ing the Bhilang valley) 116,700 first-class trees. If to these are 
added the probable contents of the valleys of the Tons and Jumna 
rivers, the total number of first-class trees available in 1868-69 was 
about 500,000- The proportio*!! of smaller trees may be gathered 
from the following estimate of those in the Bhagirathi valley :— 

Tirst-clas& or above 6*' in girth ... 116,700 

Second-class or 4'6"-6' .«• ••• 53,660 

Third-class or 1'6"'<4'6'' ... ... 127,630 

Tonrth-class, below 1'6" ... ... ... 213,281 

Since 1868-69, however, there has been a great diminution of 

first-class trees to supply the numerous requisitions for railway- 
sleepers and public works. 

Abies Smithiana, Forbes ; A, Khutrow^ Loudon; A, spinulosa, 
G-riffith; Pinus Smithiana, Wallich; P, Khiifrow, Boyle; Picea 
Morinda, Link.—-the Himalayan spruce ; Smith's spruce—the 
morinda and rdi of Jaunsar ; handre, re, rMi, rdo, hadrau, rdi dla^ 
Tagha, kail, Mluchilu and kiu of Giarhwal. Madden, Jour. Agri- 
Hort. Soc., YIL, 87 : Powell, I., 564 : Cleghom^s analytical key 
to the Conifers : Brandis, 525: Cooke, 127. 

Smith’s spruce, according to the survey, is found in the north 
of Garhwal near Joshimath and in the Dhauli and Vishnuganga 
valleys. The forest survey of 1865-66 estimated the area under 
this tree in Garhwal at 26,908 acres. The following are the 
principal localities, with the size of the forest and the number of 
each class of tree per acre :— 





Trees, 


laocality. 

Acres. 

1st. 

2nd, 

3rd. 

4tb. 

Kesr Kanol, Feri and ShatuI on the upper 
Nandakini 

6,328 

2 

3 

4 

4 

On the slopes of Tamba Deo near the 
western Dhanli ... 

60 

1 

3 

3 

3 

Keai Golabkoti on the left bank of the 
western EHiauli ... ... 

2,050 

6 

6 

5 

7 

On the Biiiganga and Rishiganga 

13,000 

5 

4 

6 

7 

;partlier up the Rishiganga 

4,980 

2 

4 

® 1 

& 
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Dr. Griffith describes this spruce as growing abundantly on the 
northern ran^s of Bhutauj above the level of the 

sea, preferring northern aspects and occumng in masses below 
A. WMuma. It is rare in Sikkim and confined to valleys of the 
inner range at 8^000 to 9,000 feet mixed with A. dumom and 
seldom exceeding 50 feei in height. It has not been found in 
Kumaua, and Madden states that he was anaJble to detect a trace of 
it in Danpur, Juhar, or along the snowy slopes of ifanda Devi and 
Nanda Kot. Ifor virere Bhotiyas of Milam, accustomed to traverse 
the mountains, able to recognise the cones or dried specimens. It is 
not mentioned in Webber’^ survey as occurring in Kumaun^ 
fcut is said to fee indigenous on Eikholi Gudari and occurs, as 
we have seen, in the valleys of the Nandakini and western DhaulL 
On the left bank of the Bhagirathi above Jhala it is found with 
cedar, silver fir, and birch on the slopes having a northern aspect. It 
occurs also in the forests of the upper Jumna and Tons and in Jannsar. 

The spruce grows to an immense size. Webber mentions 
cne on the Nandakini 18 feet in girth and 110 feet in height. 
Hodgson records ihe length of a fallen tree as 169 feet, and Madden 
gives the girth of ten trees as varying from 13^ to 20 feet and 
showing an average girth of 16 feet. Dr. Stewart has record¬ 
ed one of 21 feet, but the average girth is from 8-12 feet with a 
height of 100-150 feet. As has been noticed, the spruce prefers a 
northern aspect, and this is but one of many inshinces of ihe pheno- 
menon which strikes every traveller in the Himalaya, that of the 
northern and north-weston aspects being densely wooded, whilst the 
south and south-eastern are wholly or almost bare. Baron Hii^eL 
as quoted by Madden, thus refers to the valley of Perhamgala in 
the Pir Panjal range ^Strange to say the south side (aspect) 
of the valley is everywhere wild and dreary, while fine trees grow 
up to the very summit of the mountain on the north face. The 
reason may possibly be found in the fact that on the south side the 
repeated action of alternate freezing and thawing destroys every kind 
©f vegetation except a few grasses.” The wood is white ; the outer 
part turns red and decays rapidly if exposed to moisture, so that it 
^ seldom used except for indoor work, A very dry piece 22 inches 
long by one inch square broke at 2881b., being the weakest in a 
series of experiments of all the conifers. The specific gravity w’as 
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only 426y tHongh the piece in question averaged 14 rings to the 
inch. The bark is used for roofing purposes and to make rough 
water-troughs for cattle, and the young cones form a part of the 
drug sold as gaj-pipal in the bazars. 

Abies dumosa, Loudon ; Pinus dumosa, Don ; P. Brunoniana, 
Wallich—Hemlock spruce of Nepal—the tungsing of the Bhotiyas 
of Darma in Kumaun ; changaihad dlvap of Nepal. Madden, 
Joum. Agri.-Hort. Soc., VII., 95 : Brandis, 527. 

The forest survey in 1865-66 gives the total area in Kumaun 
under this tree at 3,650 acres. The principal localities, with the 
size of the forest and the number of trees per acre according to 
class, are as follows :— 




Trees. 

Locality. 

Acres. 

1 

1st. 

2nd. 

3id. 

. 

4t]i. 

i 

Bola Kot and KalaMundi, to the west of the 

140 

1 

2 

2 

4 

Gori river, mixed with.k^te« Webbiana. 

In Chaudans and Byans, to the north-west 

650 

2 

6 

6 

5 

of the Dhanli. 

Manktil danda and in the valley of the 

1,160 

1 

2 

3 

3 

Chirkila gar, falling into the Dhauli. 

At Titala Kot near the Kali 

600 

2 

3 

3 

4 

Spurs of Panch Chula above Tunik 

920 

2 

4 

6 

6 

In Byans near the Kali... 

1,000 

i ^ 

4 

4 

10 


It was first discovered by Captain Webb in 1810 and again by 
Mr. Webber in 1863. Dr. Hooker found it in Sikkim in narrow 
gorges on the southern flank of Kanchinjinga at an elevation of 
between 9,000 and 10,000 feet. In the innermost valleys the limits 
are 8,500 and 10,500. The Gorkhali name there is ^ thingiya! or 
^ ting^Ti-salla, and the Bhotiya name is ^ semad'&ng^ One specimen 
measured 27 feet in girth at five feet from the ground. Griffith 
found it in Bhutan at 6,500-9,700 feet above the level of the sea, 
and it is said to be indigenous on Gosainthan and Banepa. In 
Kumaun, it occurs in Darma and about the Chipula range at 
9,000-11,000 feet, and here it is called ^tungdng^ and attains a 
height of 80-100 feet, with an average girth of 10-12 feet. The 
timber is white, fine-grained and light, having a specific gravity of 
•612, but is said to warp much from exposure. The bark is used 
for thatching purposes. 
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Abies Webbiana, Lindley; A, Pindrow^ Royle; A. densa^ 
Griffitli; PicsGft WebbicL'n^dy lioudon and Wallich ; Pinus sjpeGtahilisy 
Lambert—HimMayan silver-fir. 

Madden separates tbe variety known as Picea Pindrow^ Hoyle, 
from A. WehUana^ Wallicb., though the names of both are the same 
in the vernacular ; Tiigha and vdo rdgha in Knmaun; wdman 
amongst the Bhotiyas of D&ma; bang^ dodhma rdglia^ teliya or 
chili rdgha in South-eastern Garhw^ ; chilrao in Central Garhwal ; 
morunda in North-western Garhwal and Jaunsar ; raunsla or rdi 
salla about the sources of the Kosi in parganahs Barahmandal and 
IMnpur and on the Dudii-ki-toli range near Lohba in Garhwab 
Madden, Jour. Agri.-Hort. Soc., OaL, VII., 96 : Brandis, 528, 

Madden thus describes his Picea Pindrow of Hoyle :— 

It flowers in April and May, when the young shoots are of the 
brightest green, the old leaves being nearly black. The trunk is 
branched nearly to the ground, but cones are produced only on its 
loftiest boughs. By the middle of May the cones are about 3 inches 
long by one in diameter and more or less cylindricaL As the sear 
son advances, they become more or less completely so, and of a rich 
dark purple colour. They ripen in October and November. The 
cones of P. Webbiana are less cylindrical, thicker and shorter, and 
the bracteoles more rounded, scarcely emarginate, and with a 
thicker and longer apex. The spiral arrangement of the scales 
seems identical, and each has the same copious supply of white 
resin. The cones of P. Pindrow are perfectly cylindrical; the scales 
more prominently eared ; bracteoles oval, obtuse, eroded, emargi¬ 
nate, the mucro of the same length as the border of the sinus.” 

This variety forms dense forests on all the great spurs towards 
the heads of the Pindar, Sarju, eastern Ram- 
ganga and Kali rivers : near the sources of 
the Kosi at Bhatkot and on the Diidu-ki-toli range, near the sources 
of the western Ramganga. 

The other variety is thus described as the Picea Webbiana of 
Wallich. :— 

Tree tall, very narrow and like the cypress. Branches short, 
thick, scrubby, and declining at the extremities. Foliage very dark 
green ; near its- upper limit of a grayer colour. Bark somewhat 
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snLOotli, tessellated by sballow furrows into small squares ; young 
branches silvery. Leaves three-quarters of an inch to two inches 
longj flat with three small points, in two rows on either side of 
branches and twigs. Cone erect, rather short, cylindrical, dark 
purple, scales broad, dark-coloured near edge, deciduous. Eipe in 
October. The tree flowers in May, when the strobili are of a pur¬ 
plish red. Remarkable for its upright columnar appearance.” 

It occurs at Ramni on one of the spurs of the Trisul, between 
the Pindar and Alaknanda up to the glaciers^ 
Localities. summit of Diidii-ki-toli, The forest 


survey, 1865-66, gave an estimated area for Kumaun of 13,110 
acres, and for Garhwal of 53,280 acres. The principal localities^ 
with the number of each class^^ of tree per acre, are as follows :— 



On the left bank of the Nandakini in Garh¬ 
wal, at Chati Bukiyal and Gudari Bnkiyal. 
At Sink, Kanol and Shatul, near the same river 
Above Ktraoli in the Pindar valley 
On the Kailganga and above the Pindar ^ 

On the Pindar from Gurara P^i to Chnding^, 
Between the Pindar and Sarju and. east of 
the Bamganga, 

About Mimsyari 
In Darma, Chandans, and Byans 
On the spurs of Tangnath, and in the valleys 
of the Nigholi and Balsiikhi rivers. 

To the left bank of tlie Alaknanda, on the 
Pilkanta and Ramari ranges. 

On the left bank of the western Dhauli 
On the upper Nyar ... 

Dndu-ki-toli range ... ^ .»• 

C>n the spurs of Panch Chula 
I)eo Thai in Agar Patti, Kumaun 



The forests ou the Piudar could easily be worked, and that river 
can carry the largest logs with ease. Those on the Balsiikhi and 
on the Mandakini, near Kedarnath, are too high up to be access¬ 
ible. In the Bhagirathi valley, above Jhola, it occurs with cedar, 
spruce and birch, and in the upper valleys of the Jumna and Tons 
and their trihut^ies is abundant, associated with oaks. It is also 
found throughout Jaunsar along the ridges of the main range and 
of the lateral spurs and on Surkbanda near Masuri at an elevation 

^Classes as in chir; first, 8 feet in girth and upwards; second, 5 to 8 j third, 
^ to 5; and fourth, under 2 feet. 
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of 8,200 feeL It oociirs on the Diidu-ki-toli range in Central Garh- 
wal at 7,500-10,000 feet and on' Tnngnath np to 11,200 feet, 
Brandis notes the limits in Jaunsar, Garhwal, and Kumaun to be 
7,500-13,000 feet; it nearly reaches the latter elevation in the Mnn- 
syari district and in the Nandak valley ceases at 12,000 feet. 
Griffith states that it forms vast forests at 12,000 feet in Bhutan, 
below the belt of rhododendrons, and in Sikkim, under the Gorkbali 
name ^gd)ri^a-salla^ and the Bhotiya name ^ dungshmg/ it occurs 
abundantly in the zone 9,700-11,500 feet. The limits in the south¬ 
erns flanks of Kanchinjinga and crests of the inner sub-Himalaya 
are 10,000-12,000 feet, but in the inner valleys and rearward ranges 
9,000-13,000 feet. In the north-west Himalaya, it thrives best in 
cold damp glens with a north or west aspect, and in such places, 
according to Brandis, constitutes alone or associated with the Alpine 
birch the upper forest belt. The silver-fir attains a height of 
120-150 feet and an average girth of 9-15 feet, though specimens 
exceeding 20 feet in girth have been noticed. The wood is white, 
soft, rather coarse-grained and inodorous and is not much esteemed. 
It is not durable when exposed to moisture or the sun and is chiefly 
used for indoor work, though in dry climates where better wood 
is not obtainable it is split up and used for shingles. A piece 
22 inches long and one inch square broke wdth a weight of 37916. 
The specific gravity of this piece was *491 and it showed 16 rings 
to the inch. The following table shows the results of some experi¬ 
ments on the transverse strength of the silver-fir made by Captain 
"W*. Jones at Almora in 1844. The distance between the supports 
in the first five experiments was four feet and the pieces used were 
two inches square. The distance in the last five experiments was 
increased to eight feet and the pieces used were 2^ inches in depth 
by 3 inches in breadth :— 


Specific 

gravity. 

Weight produc¬ 
ing deflection of 

Breaking 

weight. 

Bemarks. 


t 

1 inch. 

m. 


•472 

680 

940 

Broke at a knot one foot from the centre. 

•559 

612 

880 

Broke suddenly ; no flaws perceptible; 

•546 

820 

1,206 

deflection |ths. 

•618 

820 

1,084 


•660 

736 

904 
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Specific 

gravity. 

Weight produc¬ 
ing deflection of 

Breaking 

weight 

Remarks. 


I inch. 2 inches. 

m. 


*436 

1 344 

652 

780 

) Broke gradually; all very moist and 

*481 

614 

944 

1,064 

> soft- 

•434 

372 

740 

788 

Broken at a knot. 

*458 

456 

848 

930 


•483 

400 

764 

968 

1 



Oupressus torulosa, Don—Himalayan cypress— Siirui, surdi, 
Kumaun and Grarhwal ; rdi salla, Naini Tal ; leauri of Jauns4r ; 
to the west and towards Simla it is called deoddr ; and the name 
sdrdi is giyen to Juniperus excelsa^ Madden, lx.: Brandis, 533. 

Found in Chaudans, Naini T41, and of remarkable size near 
Kamni and Wan on the Kailganga in Grarhwal, and from Joshimath 
to Nfti. The forest survey of 1864-65 estimates 1,200 acres of 
cypress in Kumaun and 4,938 acres in GarhwaL The principal 
localities, with the number of trees in each, are as follows :— 





Trees, 


Locality. 

Acres. 

1 

let. 

2nd. 

3rd 

4th. 

Bight bank of the Nandakini near Eamni, 
Guni, Bura, Barkuna, Shik, Ali Bukiyal 

n| 

1 

3 

6 

10 

601 

3 

3 

6 

6 

and Wan, near the source of the Kail- 






gauga. 

On the Kailganga and at Ketha and Mel- 

378 

3 

4 

6 

4 

khct, on the Pindar and higher up. 






Kear Pandukeswar on the Vishnuganga, 

160 

... 

2 

3 

4 

a difficult river. 






On the left bank and near the slopes of 

1,790 ^ 

1 

2 

3 

4 

Tamba Deo. 





In the valley of the western Dhauli, from 

1,686 

1 j 

2 

4 

5 

Samaughata to Malari. 






Near Turag Tal ... 

Kaini Tal 

100 

! 2 

2 

4 

4 

160 

! ^ 

i 

4 

6 

6 


In north-eastern Kumaun, it occurs along the Kalimundi range, 
separating the Ramganga from the Gori, but is apparently wanting 
in north-western Kumaun. The older trees in a favourable climate 


grow up in a slender column like the A. Webbiana, and, except that 
the foliage is a yellowish green, considerably resemble it in its 
sombre colour and columnar appearance. The thick contorted 
boughs also give it a rough appearance. At Kaini Tal the boughs 
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with a sontliOTi aspect are fuller and more regnlar^ giving the tree 
a lop-sided appearance. The cypress occurs also in the Bhagirathi 
valley and along the head-waters of the Jumna and the Tons, and in 
Jaunsar-i^war on the Lohkandi and Moila hills and below the 
Karama peak. In Mnnsyari it occurs at 7,000-9^000 feet ; in 
ITaini Tal at 6,500-8^000 feet and in the valley of the western 
Dhauli it abounds from 7,000-8,000 feet : after leaving the oaks, 
elms, hornbeams, &c., the wood becomes entirely cypress, and from 
summit to base of the mountains no other tree is seen. The 
larger trees not unfreqnently attain an enormons size, some of 
them having a giidh of 27 feet.” Major Gars tin measured one 
at Whi over 38 feet in girth and several were over 20 feet. 
Madden writes :—The famous cypress grove at Ming, four 
or five miles south-east of Joshimath, stands on the north¬ 
east aspect of the mountain at 7,500 feet elevation, surrounding 
the temple of Chandika Devi. Most of the trees are 12-16 feet 
round : but there is one 27 feet, measured flush with the ground 
on one side, 10 or 12 feet above it on the other : it is branched 
nearly to the base with enormous root-bole embracing rocks and is 
probably not under a thousand years old.” The cypress has an 
average height of 60-120 feet and an average girth of 6-12 feet. 
These measurements vary much with the position and elevation. 
Above Malari, in the Niti valley, it is so dwarfed as to appear a mere 
bush, and its limits as a tree in Garhwal may be set down at 
4,500-9,000 feet, but when introduced, it flourishes consider¬ 
ably lower, as at Hawalbagb (4,000 feet) and Diwangiri (2,000 
feet). The wood is hard, tough, long-fibred and of a reddish colour, 
and wos formerly extensively used for house-building in Naini T^L 
Throughout Kumaun the timber is freely used for indoor work, and 
there is apparently no religious consideration prohibiting its use, hut 
to the w'est of the Tons it assumes the name deoddr and is solely 
used for incense. The timber when used is considered very dur- 
rable, but too flexible for any position where great weights have to 
be sustained, and for this purpose oak is preferred. A piece 22 inches 
long and one inch square broke at 432ib., it had a specific gravity 
of *695 and showed 18 rings to the inch. C. sempervirensj Linn., 
is occasionally cultivated in gardens in Kumaun at low eleva¬ 
tions. 


1C6 
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Jtmiperus communis, Linn. Varieties alpina, nana; ground 
cypress 5 pctdmct and paTpinja of Niti eliiiTpunja of the M^ana 
valley ; IMla of Bjans, but H. Strachey names the IMh of Byans 
J. religiosa ; the cMehiya of Milam. Madden, Joum. Agri.-Hort. 
Soc., Oal., VIL, 158-5 : Brandis, 535. 

It is found on Chitu Bindyak (10,500 feet) ; at Milam and Tola 
(11,000-12,000 feet), Bampa, MaMri (10,500 feet); Jelam (9,000 
feet), and Rimkim (14,000 feet), on the glacier-moraines of the Vish- 
nuganga, -west of Mana and in Kun^or. It is said to be used as 
one of the sources of incense and rarely attains a height of more 
than 7-8 feet with a stem 18-24 inches. It is used for fuel in 
Juhdr. The aromatic berries are added to spirits distilled from barley 
and are also exported to the plains under the names abMl, aMber, 
and are used in medicine as a stimulant and diuretic. 

Juniperus recunra, Ham.—Weeping blue juniper; the letter^, 
Uiedara, jlwra, gdgal, am and agaru of Kumaun and Grarhwdl; 
the Ul of Milam ; padbank and pdma of Bydns. Brandis, 53S, 
There are two varieties •. one with acute spreading leaves, found 
at 12,000 to 18,000 feet; the other with imbricated cupressiform 
leaves and extending to nearly 15,000 feet. It flowers May- 
August and the fruit ripens July-November. 

It occurs beyond Milam and ISTiti (to 15,000 feet); in the valleys 

Localities Hhauli (lower limit, 9,000 feet), Vish- 

nuganga and Ked&'ganga, at Pindari and 
most other glaciers. Hodgson found it on the Bh^irathi at 12,914 
feet, and describes it as having there the form of a large creeper, 
not a tree; some of the branches were 6 inches in diameter and of a 
considerable length ; in some places they were above the spongy soil 
and in others below the surface. The wood is of a red colour, has a 
brittle and soft grain and the characteristic odour of the pencil 
cedar. It is one of the sources of incense and is apparently the 
ihalu, tJielu or telu of Bas4hir. It is used in the manufacture of the 
yeast called balma^ which forms an adjunct in the preparation of 
spirits from rice. The yeast is made by moistening coarse barley 
flour, which is formed into a ball and covered all round with the 
leaves and twigs of juniper. The whole is then closely wrapped 
up in blankets kept in a wann place and allowed to ferment, which 
usually takes place in three or four days. 
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Jinupems excelsa, M. Bieb.—Himalajan pencil cedar— S/i«r- 
hiita^ shurguj shmkpa of Tibet; dkdpj padmaky sdrpi of JT.-W. P. ; 
padmak of Milam, Madden, Jonm. AgrL-Hori Soc,, Cal., VIL, 
138-146 : Brandis, 538- 

This is another of the sonrces of Tibetaii incense. It occurs at 
the upper limits of A. WeWiana (8,00(^11,500 feet) beyond Mi¬ 
lam ; at Jelam on the Dhanli (9,000 feet) and in the valley of the 
Girti. In Nepal it grows to a height of 60 to 80 feet, ami is there 
a fine large tree with dense branches of a dark colonr and close foli¬ 
age. In Sikkim it falls to from 15 to 20 feet. Hooker notes that 
the Sikkim tree has a scaly bark ; the heart-wood is red and odorous, 
and the leaves are qnadrifariously imbricated, and the wood is 
bnmed as incense. The juniper is often confonnded with the cy¬ 
press ; the former, though the ultimate ramifieations are very numer¬ 
ous, has them much shorter and less pendulous than the cypress, 
and the green is more brilliant. The leaves are closely imbricated 
in decussate pairs, somewhat obtuse, with a central gland or raised 
line on the back ; four-ranked and imbricate ; or slender, acute, 
disposed in threes and spreading. The fruit ripens in September- 
October, of a purplish blue colour, the size of a small pea, one or 
two-seeded, with a strong aroma when bruised. The tree does not 
usually attain any great height, seldom being more than 15-30 feet, 
with a disproportionately thick stem 2-5 feet at six feet from the 
ground and often 6-8 feet and in some cases much more. One at 
Siingnam girthed 13 feet at 5-6 feet from the ground, and Brandis 
mentions another in Lahiil with a girth of 33| feet and only about 
the same height. The pencil-cedar occurs also in the valley of the 
J4dh-ganga at over 11,000 feet, and was first found there by Captain 
Herbert. Some logs of this valuable wood have been removed and 
exported by the Bhagirathi river to the plains, but in the hills it is 
only used for fuel or incense- 

Taxus baccata, Linn.; T. rmdferay Wall., 71 WallkManay 
Zucc.—^Yew— Thanefy Kumann; Idety Sor; nharey Byans. Madd en, 
Joum. Agri.-Hort. Soc., CaL, VIL, 155 : Brandis, 537. 

The yew is found at Bala Jagesar, 5,900 feet; Pdya-|mni, on 
the road to Deo Dura, 6,500 feet; on Thakil in Sor ; Kanol on 
the Nandakini; Ohiila in Chaudans ; Laduli ghat on the Kayar 
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(7^000 feet) and near Tungnath^ but is indigenous only on the 
spurs from the snowy range. It occurs with box and cypress in 
the Bhagirathi valley between Bhatwari and Jhola and along the 
head-waters of the Tons and Jumna. Griffith notes its occurrence 
in Bhutan between 7,100 and 9,800 feet, and 8,000-9,000 feet would 
seem to be the limit within which it flourishes there. On the outer 
ranges in Sikkim it does not descend below 9,000 feet, but on the 
inner ranges it is found as low as 7,000 feet, and in Basahir Madden 
has not seen it below 8,000 feet. In Garhwal poor scrubby speci¬ 
mens ascend as high as 11,200 feet at Kedarn^th and to 11,000 feet on 
Tungnath. Hoffmeister records a tree near Gangotri, 15 feet in girth, 
and Dr. Hooker notes one of 18 feet in girth on Tonglo in Sikkim; but 
the average girth is not more than 5-8 feet and height 20-30 feet. 
The sap-wood is whitish, but the heart-wood is heavy, close-grained, 
and eminently fitted for turnery, taking a very high polish. The tree 
is held in high veneration and the wood is burned as incense and the 
branches are carried about in processions in Kumaun. The people 
of Lad^k import yew-bark from Kashmir and use the inner part 
dried and prepared as tea or for mixing with tea and as a dye. 
The tree is there called simgcha and the bark chat’&ng. The leaves 
(birmi) are exported to the plains and are used in medicine and 
the berries are eaten by the poorer classes. There is little export 
of the timber, which would seem to be well adapted for shafts and 
the purposes to which its European representative is applied, if it 
could be procured in sufficient lengths. 
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From time immemorialj the forests along the foot of the hills to 


Forest history. 


which alone any fiscal value pertained as 
well as those within the hills were consi¬ 


dered the property of the ruling power and as such invariably 
formed a source of revenue to the State. The most simple mode of 
realising this revenue was that actually adopted by subjecting the 
products of the forests to a small proprietary due in the shape of 
duties payable by the exporters. The products consumed within the 
hills by the people themselves were^ as a rale, too inconsidenible 
to be taken into account and where exceptionally large, as in the 
case of fuel for smelting ores, were included in the revenue demand. 
These duties on ordinary forest produce were collected at stations 
along the foot of the hills, whilst the duty on catechu was fixed at 
so much per kiln and was paid by the manufacturers. For the 
first three years of our rule the forest dues were leased with the 
transit duties on merchandise, and on the abolition of the latter 
source of revenue, Mr. Traill was authorised to farm out the forest 
dues or Mth-hdns and katJi mahals as they were called from their 
principal items Mtfi (timber), bdns (bamboos) and kath (catechu), 
to the zamind£rs of the parganahs in which they were collected.^ 
The revenue from this source in 1818-19 for KAli Kumaun, Chau- 
bhainsi, Chhakhata, Kota, the Patli Ddn and Udepur amounted to 
Es. 3,200, as compared with Rs. 2,841 in the previous year. The 


1 From Commissioner, I4tb September, ISIS. To Commissioner, 25th Septem¬ 
ber, 1818 . 
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following table shows the collections in sonat rupees for nine years 
tinder the new system :— 


Year. 

1818-19 .. 

( Kumaun 
* ^ Garhwal 

Bs. 
... 2,644 
666 

Es. 

Year. 

1823-24 .. 

( Kumaun 
‘ ^ Garhwal 

1819-20 .. 

( Kumaun 
‘ 1 Garhwal 

... 3,327 
... 662 

3,200 

3,989 

1826-27 .. 

f Kumaun 
■ I Garhwal 

1820-21 .. 

< Kumaun 
’ \ Garhwal 

... 4,038 
... 812 

4,860 

1827-28 .. 

(■ Ku aun 
■ * i Garhwal 

1821-22 .. 

C Kumaun 
* t Garhwal 

... 4,579 
... 924 

6,603 

1828-29 .. 

( Kumaixn 
■ ( Garhwal 

1822-23 .. 

( Kumaun 
* ^ Garhwal 

6,368 

... 934 

6,302 




In 1824, the collection of these dues was intrusted to the 
authorities of the Muradab^d and Bareilly districts in consequence 
of the difficulties regarding boundaries that had occurred, but in 
1826 the duty of collecting them was restored to the hill-districts. 
In 1828, the forest dues were leased to the farmers of the chnrai 
or grazing-tax at the same rate, as it was found that the two could 
not be then usefully separated. 

This grazing-tax was one of the many miscellaneous items of 
^ reyenue that descended to the British from 

former Grovernments. From the earliest 


times, the landholders in the hills were all subject to a tax on their 
cattle known as ghikhar which with other cesses was abolished at 
the first settlement,^ The practice of collecting these dues, whether 
for the Government or for the landholders, extended to the Bhabar 


and Tarai and was continued there under the name gdl-chardi; 
but the cattle of the hill-men were exempt from this tax, which 
was levied chiefly on the cattle of the villages in the plains that 
came into the forests during the hot season. During the two 
or three years succeeding the conquest the number of cattle pro¬ 
ceeding from the hills to the Bhabar and Tarai was not so great as 
to render any cess on them an object of interest to the Government, 
but the security afforded by the abolition of the old rural guard 
{chauJdddri) system and the introduction of an efficient police led 

^To Board, dated 16th July, 1822. These cesses were called ghikhar^ gobavy 
and puchhiya in the hills and were farmed out as jogdty and under the Heris and 
Mewatis in the Bhabar were called donia, from the dona or wooden har to which 
the cattle were tied at night, and each of which paid one kuchcha se? of ghi and 
four pice a year. 



OF THl HOKTH-WEgTERH PBOVINCES. 


847 


,fe> increased resort to the plains. It was' therefore resolYed' in 
1822 to subject all cattle sent to graze in the Bliibar and Taiii to 
a uniform tax of three annas for each female bniEFalo, two annas 
for each cow^ and one anna for each bnllock a year., The farm 
this tax for the year 1822-23 was given out in three leases^ aggre¬ 
gating Ss- 2y077 per annum. The unsettled state of the boundaries 
between Kumann and Bohilkhand became a fertile source of dis¬ 
pute between the farmers of this tax for the hill and plains portions 
of the submontane tract. Many of the hill-men having made their 
arrangements with the Rohilkhand farmers paid the duties to them 
and were again called upon to pay by the hill farmers, who claimed 
the right to levy these dues in all places in which the cJiuuMddri 
cattle dues had formerly been collected. In 1823^ the cattle 
belonging to the Kamins, Say anas, and Thokdars or head-men of 
parganahs in the hills and to Padhans or head-men of villages in 
the Bhabar and those belonging to permanent residents were 
exempted from these dues. In 1826, the boundary between the hills 
and Rohilkhand was finally arranged and separate farms for the 
grazing dues were established. The principle on which the collec¬ 
tions were made was that the farmer within whose jurisdiction the 
cattle-pens were situate was entitled to collect the tax. The dues 
were very rarely collected per head, the plan being to count in each 
goth or cattle-pen the agah or donas^ that is the wooden bars to 
which the cattle were tied at night. The customary rate was to 
consider each agal as containing eight buffaloes and eight cows liable 
to a tax of two rupees. 

To make this point in the history of the management of the 
forests more clear, it will be necessary to 
Baundary ispuim refer to these boundary disputes. In the 

earlier years there w^ere no exports of any value from the portion 
of the lowland tract lying below the chain of custom posts estab¬ 
lished to levy the export duty, and it was thought that no difficulty 
could arise in regard to the collections made there, but the unset¬ 
tled state of the boundary between the Bhabar and Tarai and the 
conflicting claims of the landholders of the frontier villages, both 
of the hills and of the plains, soon led to innumerable complaints 
in which the district authorities on both sides found themselves 
partizans. The records show' a voluminous correspondence on 
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this subject extending over several years- Early in ISIO, 
Mr. Traill reported on the encroachments made by the zamiu- 
dars of Bilhari on the forests lying along the foot of the hills 
now included in the Tallades Bhabar. This tract was valuable 
to the hill-men as affording them pasture for their cattle during 
the winter months when the grass in the hills dried up and 
became useless for fodder. During the Q-orkh&li rule a joint com¬ 
mission had been appointed by the Nepal Grovernment and the 
Nawab of Oudh to settle these disputes^ and the Saniha nala was 
fixed upon as the boundary between the two states. The hillmen 
had always occupied the jungle to the north of this boundary and 
were anxious to undertake the cultivation of the portions lying at 
the foot of the hills which had recently been taken possession of 
by the Bilhari landholders.^ It was agreed that an attempt should 
be made to settle the disputed boundary on the basis of that which 
existed in 1802, when Bohilkhand was ceded to the British, and 
that advantage should be taken of this arrangement to demarcate 
the whole line of boundary between Budrpur and the Nepal fron¬ 
tier, The difficulty was much enhanced by the claims set up by 
Major Hearsey, who, in 1814, had purchased the entire taluka of 
Bilhari at auction for arrears of revenue and now demanded posses¬ 
sion of a portion of the Kumaun Bhabar, on the plea that it belonged 
to the lowland parganah. A commission was appointed to investi¬ 
gate these matters, and it was at length decided that the Saniha 
nala had always been, and should continue to be, the boundary 
between the hills and the low country.^ The collection of all dues 
wsis handed over to the plains authorities, but, in 1826, was again 
intrusted to the Commissioner of Kumaun. 


* To Board, dated 5 th February, 1819. 

From Board, dated 6th February, 1819. 

To Collector, Bareilly, dated 1st March, 
1819. 

From Collector, Bareilly, dated 8th 
March, 1819. 

To Collector, Bareilly, dated 20th 
March, 1819. 

From Collector, Bareilly, dated 26th 
March, 1819. 

To Collector, Bareilly, dated 5th April, 
1819. 

From Collector, Bareilly, dated 10th 
April, 1819. 

To Collector, Bareilly, dated 5th No- 
y ember, 1819. 


From Collector, Bareilly, dated 18th 
November, 1819. 

To Collector, Bareilly, dated 24th No¬ 
vember, 1819. 

From Collector, Bareilly, dated 1st 
December, 1819. 

To Collector, Bareilly, dated 16th Feb¬ 
ruary, 1820. 

From Collector, Bareilly, dated 24th 
February, 1819, 

* From Board, dated 27th June, 1820. 

To Board, dated 19th July, 1820. 

From Board, dated 4th August, 1820. 
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Tlie first notice* that I have been able to discover in regard to 


GoTemment forests* 


the reservation of forests for Government 
use alone occurs in 182f>. The whole of the 


forests had ahvajs been recognised as belonging to Govemment^ 
and any part of them could therefore be appropriated to the ex¬ 
clusive use of Government without the slightest infringement of 
the rights or claims of a sinrf^ indmduaL Mr. Traill recom- 
mended the reservation of the thaplas or terrace land immediately 
adjoining the lower range for the timber and bambus required by 
Government, whilst the extensive forests below it should still remain 
open to private individuals. A proclamation was issued in 1826, 
prohibiting the cutting of sal within the reserves, which were at 
once excluded from the lease of forest produce, and thus the 
system of Government forests commenced. In 1828, as we have 
seen, the lease vras fixed for four years, but in 1831-32 I find the 
total forest revenue amounted only to Es. 4,328, of which 
Es. 2,923 were realised in Kumaun and in 1832-33 it reached 
Es. 4,457, of which Es. 2,932 were collected in Kumaun. Ko 
attempt was made to enforce any system of conservancy and the 
old system of leasing out the forest dues to contractors continued* 
In the report on the settlement of Garliwal in 1840, Mr. Batten 
remarks that large portions of waste lands, including whole ranges 
and their vast forests, w'ere included from olden time in the bound¬ 
aries of the adjacent villages, though not in their recorded area. 
Ko change in this nominal allotment of waste was then attempted, 
as such a division was found useful in assigning separate tracts for 
pasture for the cattle of different villages ; but, at the same time, the 
inhabitants of the villages within whose area these tracts of w^aste 
laud were nominally included -were prohibited from levying any 
grazing dues unless it had been a custom of immemorial date, and 
even then the burden of proof rested on those claiming the dues. A 
similar clause was entered in the lease given to the head-man and in 
the several agreements signed by the shareholders in the village. Mr. 
Batten further states tliat his report- should be considered, in a measure, 
declaratory of the principles on which the settlement was formed, 
nnd adds :—"' I therefore take this opportunity of asserting that the 


^ To Board, dated 22ad .Tune, 3826. To Collector, Bareillj, date! 26tli Septeai- 
l^er, 1826. ^ Stat. Humauii, 125,336. 

107 
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right of G-oTermnent to all the forests and waste lands not included 
in the assessable area of the estates remains wholly nnatfeeted hy 
the inclusion of certain tr acts within the boundaries of villages, and 
no one has a right, merely on account of such inclusion, to demand 
payment for the use of pasture-grounds or for the permission to cut 
timber and firewood. Neither does such inclusion interfere neces¬ 
sarily with the right of Government to accept offers for clearance 
i^naudhad) leases. But as ordered in the case of the Tarai forests, so in 
the hills (where, too, claims to proprietary rights are rare), the inhabi¬ 
tants of the villages most adjacent to the tract, or having it recorded 
within their boundary, should have the first refusal of such leases.” 
In his Kumaun report Mr. Batten distinctly states that these prin¬ 
ciples apply equally to Kumaun. 


In his report on the Kumaun Bhabar in 1846-47 Mr. Batten 
gives the revenue from the kdth, hdn$ and chdrdi mahals as fol¬ 
lows :— 


Name of patti. 

Forest dues. 

Pasturage 

dues. 

Total. 


Rs. 

Ks. 

Rb. 

^ota ... 

4,600 

3,801 

8,401 

Chhakhata 

1,451 

2,650 

4,101 

Kali Kumaun 

•♦f 3j705 

2,522 

6,227 

Total 

9,756 

8,973 

18,729 


He states that though the injury said to be done to the reserved 
Government forests was somewhat exaggerated in some places, the 
■Government rights had been suspended and in others the older trees 
had been removed, and recommended that steps should be taken 
■to preserve the few patches of old sal that remained and the young 
sisu plantations. In the eastern Bhdhar cultivators were allowed 
to clear the ground and sell the timber. The restriction as to cutting 
sdl in the thdplas or plateaus of the lower hills which was issued in 
1826 had been removed, when Mr. Traill saw the farms falling in one 
after the other owing to the scarcity of sdl in the lower sites. In 
the Kota and Ghhakata Bhabar the farmers were aUowed to cut 
down and sell the sdl timber which is there confined to the t/idp- 
las and does not occur also in isolated patches in the plains as it 
does farther east. In appendix A. will be found a list of rates 
according to which farmers of the forest dues in Kumaun were 
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Snb-Himilaj’aii forest*. 


authorised to collect from the exporters in 18475 and we shall now 
proceed to describe the forests as they now exist. 

The snb-Himakjan forests of the Knmann and Garhw&l districts 
extend from the Ganges to the S4rda, cover¬ 
ing the lower spurs and ridges of the Him4- 
la}-^ and running down some distance into the Bhabar, The Tarai 
forests contain a little sdl, of inferior growthj barely sufBcient for 
the requirements of the cultivators.j and are not included in the 
tracts under the Forest Department. With the exception of a por¬ 
tion of the Clmndni Chauk which belongs to the Tarai, almost all the 
islands in the Stirda below Kumaun have been given to J^epaL 
A cart-road running along the foot of the Mils from the Ganges to 
the Sarda generally forms the southern boundary of the forests in 
Garhwdl^ but further east several blocks reserved for Government 
purposes lie to the south of the road and are included in the existing 
reserved forest area. The western Ramganga and its tributaries, 
the Barsoti and Kotirao, form the boundary between the two great 
forest-divisions of Kuinaim and Garhwal, whilst the outer Himalaya 
give a well-dehiied boundary on the north. Except the Kumaun 
Iron Company’s grant and a number of villages, all of whose rights 
have been recorded and for whom blocks of forest have been left 
open, the entire area described forms one vast State forest in one 
compact block perfectly marked out either by natural or artificial 
boundaries. Within these limits no private rights exist which can 
prove injurious to the best sal forests, and cattle-grazing is prohi¬ 
bited in all portions which are free of village rights, except where 
it is entirely harmless. The most valuable timber is sdl^ which 
grows with great vigour in many parts and covers about one-fourth 


of the forest area. Tda {Cedtela Toona) and sissoo {Dalbergia Simi) 
are plentiful in the low, moist valleys and flats, whilst other jungle 
trees, especially the Terminalias, Lagerstroemias, Acacias, various 
species of Anogeissus, Adiiia, and Ougeinia, are found mixed with 
sdl everywhere, even when the last predominates. Amongst the 
minor forest produce the bambu takes the first rank, and next the 
matting and cordage materials and indigenous drugs, tans and dyes. 

W e shall now proceed to give a short account of the existing forest- 
divisions and their origin. The contract arrangements for felling 
continued in Kumaun until the year 1858, and as a consequence no 
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system of conserTancy could be introduced. Tbe forests of tlie 
present Kurnaun forest-division^ were dennd- 
Kumaim forest-dirision. accessible places, 

and were it not that nature has happily made the sdl, sisu, hhair, and 
dhauril^LTgdj reproductive, the new Forest Department would have 
had little to conserve. Between 1855 and 1857, the demands of the 
railway authorities induced numerous speculators to enter into con¬ 
tracts for sleepers, and in order to secure a certain favourite area for 
themselves, these men were allowed, unchecked, to cut down acres of 
old trees very far in excess of what they could possibly export, so that 
for some years after the regular forest operations commenced the 
attention of the department was chiefly directed to cutting up and 
brino-ing to the depot the dead timber left behind by the contrac¬ 
tors.^ Major (now General) Ramsay was the first Conservator. 
He abolished the contract system in 1858 and gradually introduced 
a better arrangement, by which the cultivation of patches of land in 
the forests proper was discouraged and the cultivators were induced 
to take up lands chiefly south of the cross-road from Hardwar to 
Barindeo, leaving the valuable forest land to the north untouched. 
This the first attempt at real conservancy would, probably, have suc¬ 
ceeded better had not the management of the forests been taken from 
the Commissioner of Kumaun in 1868, for arrangements of this kind 
take much time and trouble to elaborate. In his report for the 
year 1867 the Commissioner writes :—“As yet cattle have not in 
all cases been excluded from the tracts recently made over to the 
Forest Department, because some time must be allowed to the villagei’s 
to make other arrangements. A great many cattle-sheds have been 
removed from the vicinity of the sdl forests of the outer range 
between Haldwani and the Sarda river and the cross-road has been 
declared the boundary nearly the whole way.’’ In his report for 
1868 the Commissioner writes:—“ In another year or two I hope 
that all the Kumaun valuable sdl forests will be as free from cattle 
as those of Garhwiil.” Unfortunately this is hardly true even at 
the present day. The same ofBcer introduced the system of having 

^ This division exteiide from the Sarda on the east to the Phika river on 
the west and from the base of the outer hills on the north to the boundary of 
the Tarai district on the south. I am indebted for the materials for the notice 
of this division to Major Camphell through the Conservator, Mr. G. Greig. 
t Seo Major Ilamsay’s report on the condition of the forests in 1861 in North- 
U i rovinces GaztUe Supplement, ISth December, 1861. 
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all trees marked by responsible officers before permission was given 
for felling and commenced arrangements for protecting tbe reserved 
forests from fire. Operations, however^ appear to have been con¬ 
ducted on too large a scale or were too irkso me to the squatters, for, 
though successful for a time, the occurrence of an unusually dry 
season led to great loss by fires. But, on the whole, the administni- 
tratioii of the forests was a marked success. From the table given 
in the appendix the receipts and expenditure for the years 1859-60 
to 1867-68 show an excess of receipts over charges amounting to 
considerably over fifteen lakhs of rupees.^ The forests not only 
gave a better return hut were conserved for the first time, and 
arrangements w’ere made for the better protection of the young 
plantations and planting out the denuded tracts. 

Major Pearson took charge of the Kumaun forest-division in 
Under the Imperial Fo- 1668, but made little change in the vrorking 
rest Uepartment. arrangements. In 1877 the reserved forests 

in the Kumaun Bhabar w’ere formally demarcated,^ and it will be 
convenient to adhere to the arrangements then sanctioned in the 
following brief descri|)tion of each block :— 

Block 1 comprises the Chilkiya forest, wFich is one of the largest 
and most valuable, having an area of about 126 square miles and 
containing much fine sal timber. The more accessible forests in 
this block were worked by contractors before 1858, and the remain¬ 
der have furnished the chief part of the timber brought to market 
since that year. The entire block has been worked, but there are 
still numbers of mature trees that have been reserved for shade and 
shedding seed and wdiich may be cut down when the young stock 
have been established. Fire conservancy has also been successfully 
enforced for some years and the young trees bid fair to produce 
good timber. 

Block 2, comprising the Garhi Balchand forest, has an area of 
17 square miles, all of wdiich have been demarcated, and of this 
about 11 square miles have been enclosed with fence and ditch 
and are protected from fire. The forest is chiefly sdly but the soil 
does not seem suited to produce large sound trees, and its fittest use 

^Receipts, Rs 32,90,459 (Knmaiin, Rs. 15,01,050; Garhwal, Rs. 1^,89,309). 
Charges, Rs. 17,43,542 (Kaniaiin, Rs. 8,33,477 ; Garhwal, Rs. 9,10,065). ^ See 

G.O.-:. No. 407 F.C.jdated5thSeptember, 1877,aadNo. 173,dat^ 29tii February,1 879, 
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will be to supply saplings, wbicli can be carted from the spot and 
will find a ready market in the plains. 

Block 3 comprises the western Kota forest, which has an area of 
about 55 square miles and contains much valuable sal forest. Gene¬ 
ral Bamsay writes :—There is no part of Knmann where s^dl thrives* 
so well as in the Kota Dun, west of the Dhabka river.” The Kota 
forests have been worked like block No. 1 and have supplied much 
timber to the market during the last twenty years> Fire conser¬ 
vancy has been introduced since 1877. 

Block 4, comprising the forests below the Chhakhata parganah, has 
an area of about 103'5 square miles and consists of ml on the fhdplas 
or plateaus and some very fine haldit below. The western portion 
between the Bhakra and the Gaula streams has been worked for 
many years by the Naw4b of Karapur/ and the eastern portion from 
the Gaula to Chorgaliya by contractors and for canal-works and 
building purposes in Haldwani. The only large tract remaining 
unworked in this block is the Nandhaur valley. 

Block 5 is known as the Horai forest. It has an area of 14 
square miles and lies below the hills. It contains some valuable &dl 
forest, of which the eastern half has been enclosed with fence and 
ditch. 

Block 6, or the Kali Kumann forest, has an area of about 230'5 
square miles and consists entirely of hill-forest, of which the lower 
slopes and more easily accessible parts have been -worked out by 
contractors. Still there is a larger area of unworked sdl forest 
here than in any other block of the Knmaun Bhabar. 

Block 7, or the Dhyanirao forest, has an area of 68 square miles, 
of which about one-third is sal forest and the remainder is chiefly 
khair and mixed jungle and open plains, on which immense numbers 
of cattle graze. 

Block 8, known as the Chela forest, has an area of about seven 
square miles, of which about a quarter is sal forest and the remainder 
is chiefly Jialdu and bambu. 


Block 9 comprises the Barmdeo forest, which has an area of 

7‘3 square miles and lies at the foot of the hills near the Sarda 

4Tlie of Kampiir is allowed to export every year 200 trees, not less 

than H girth, free of duty. 
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river. It contains some promising yonng sdl forests, besides khair^ 
msuy and banibns. 

Block 10, known as tbe Sarda forest, comprises a number of 
islands in the Sarda which are covered with sisu and kkair forest 

and have an area of about eight square miles. 

Block 11 comprises a small patch of ml forest on the Sarda about 
three miles above Banbasa measuring 320 acres, recently transferred 
to the Imperial Forest Department, which has charge of all these 
demarcated forest blocks, and the remainder of the forest area is 
managed by the Commissioner of Knmaun. As a rule, the good 
sdl forests consist chiefly of sd/, but there are also patches of tdiiy 
Miair, smiy sdndan, gosam^ sain^ haldu, dhaurij Mkiiy and bambus, all 
of wdiich are rising in value every year. The cart-road from Barmdeo 
to the Ganges is connected with cross-roads to the diiferent blocks and 
temporary roads are made when necessary. 

In the yonng forests the trees differ materially in different 
localities. In some places where the soil is suitable and other cir¬ 
cumstances have favoured the growth of the young trees, they are 
exceedingly fine and show straight stems, clean barks, and fine 
heads. In other places where the soil is poor, but more especially 
w’here the numerous eattle stations formerly existed, and where in 
consequence the young trees suffered continually from being lopped, 
barked, and otherwise injured, and where they were more exposed 
to repeated fires, the trees are knotted, crooked, and ivith poor 
heads. The best forests in the eastern tract are perhaps those above 
Barmdeo, near the junction of the Ladhiya with the Sarda, w’here, 
owing to the favourable nature of the soil, the sdl has developed to a 
remarkable degree and, owing to the difficulty of carriage, the trees 
have been left uninjured by speculators and contractors, if ext in 
importance come those to the west and north of Chorgaliya and 
those on the flats and plateaus above the Jagbura and Kulauniya 
streams, and next the sdl forests in the vallej^s of the Ifandhaur 
and Sararagadh streams. The geological formation in the last 
tract is sandstone and massive boulders. Furiher west there 
are still valuable forests between the Kosi and the Rjimganga, 
and there can be little doubt that in the course of time the 
forests under a -careful system of conservancy will renew their 
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pristine vigour and well repay tlie care and money expended upon 
them. 

The only important private forest is that belonging to the Ku- 
maun Iron Company, whose grant extends 
Iron Company s forests. Manar Gradhera, about one mile 

west of the Dhabka, as far as the Bhakra river, about half way be¬ 
tween Kiiladhungi and Haldwani. The grant is bounded on the 
north by the Himalaya and on the south towards the Bhabar by a 
line of pillars, and the area is'about 350 square miles. The collec¬ 
tions from this tract for timber and minor forest produce from 1861 
to 1881 have amounted to more than two lakhs of rupees, and it 
now constitutes one of the most valuable forests in Kumaun. It is 
difficult to'say what portion of their rights Government resolved 
to grant to the company, for the deed was never executed, but from 
the draft it would appear that only fuel-rights were intended, and 
certainly none other is expressed. The subject of these forests and 
the company’s claim to them being now under the consideration of 
Governaient, it will not be necessary to allude to them any further.^ 
The climate in some parts of the tract below the Kumaun hills is 

fair from November to June, but in other parts 
Climate, &c, ., . p , i . -kt i , « . 

it is very fatal in JS ovemher and after ApriL 

' During the cold-weather the Bhabar forests present a busy scene. 
They are then filled with wood and bamhu cutters, labourers haul¬ 
ing out timber, men and women collecting hdbar grass, making mats 
and baskets, gathering roots, leaves and plants used in medicine or 
the arts, or herding cattle. After April all, except those who have 
become acclimatised, leave the forests, and during the rains they 
remain practically closed. Ordinarily every hill stream becomes 
then a raging torrent often impossible to cross for several days. 
Elephants and tigers, though now less numerous than in former 
times, return to the haunts from which they had been driven dur¬ 
ing the hot weather : the prairies become a sea of grass and the 
undergrowth in the thick jungle presents an obstacle to moving 
about most difficult to surmount. To the unacclimatised these 
forests are deadly during the rains, and few survive the malarious 
fever that a night’s residence within them then frequently gives 
rise to. There is no doubt, however, that the clearances efifected 
^ See for a sketch of the Company's history. 


Climate, &c. 
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by tlie Blmbar coltivators have done much towards ameliorating 
tlie ciiinatej for places where man could not formerly exist are now 
the centre of iluurishiiig culoiiies, the inhaUtants of which remain 
all the year round in their villages. 

The forests ia and around the settlement of ^Taini Tal were 


... demarcated in 1865 and now form the ISlaiiii 

iNami Tml forest-diTision. x* x i* ■ • i o 4 ^ 

iai iorest-diTision/ Brevious to ISiS, ail 

the trees in the neighbourhood w^ere considered to belong to tha 

villages within whose boundaries they were situate^ and those 

within the valley were alone protected. Some years later, the 

Commissioner took over the forests in the neighbourhood of the 

settlement and allowed no timber to be felled without his periiiis- 

eion. A small establishment was entertained to patrol the forests 

and a royalty was levied on each tree felled to meet the expense. 

In 1865, the forests were taken over by Government, and have 

since then been managed chiefly with a view to supply the local 

wants of STaiui Tal. Chir of a good quality for building purposes 

is abundant and the various species of oak and the rhododendron 

afford materials for charcoal. In 1879, these forests were gazetted 

as ^ protected/ and now comprise about 38 square miles. Deoddr 

plantations have been made with marked success along the slopes 

of Lariya kiiuta, and bdnj and tllouj and kkarsu oaks, also W'alnuts, 

horse-chestnuts, and ash have been extensively sown and planted. 

An attempt to reproduce the cypress was thought to have failed, 

but the seeds have germinated after remaining a long time in the 

ground. 


The Eanikhefc forest-division is, like the preceding, intended to 

control and provide for the local supply of 
Baaikliet forest dirision. Biinikhet settlement. 

The Imperial Forest Department deputed an officer to take charge 
of the forests around the intended military station in 18t37, but it 
was not until 1873 that the forest boundaries -were finally settled 
and operations regularly commenced. The tracts now conserved^ 
are fifteen in number, of which one having an area of about seven 
square miles is closed and surrounded by a ring fence of thorn and 
is Reserved’ and clear of all private rights. It contains pine, oak, 

*■ Reserved by Nos. 149 and 150, dated Sist February, 1870. ^ See 

Cr.<^. Nos. I7fi and 177^ dated ^6th February, 1879. 
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rhododendron; and other woods -of minor value. The other forests 
which are ^protected’ and cover an area of about 59 square miles 
are situated at distances varying from one to 24 miles from Rani- 
khet; and are held conjointly by Government and the inhabitants 
of the villages within whose area they occur. The latter have a 
right to graze their cattle and cut wood for fuel or for building or 
agricultural purposes, but no power to cut for sale to any one. 
But the great feature of this division is the nursery which, though 
commenced only in 1871, has done much good in distributing^ fruit 
and timber trees all over the province and in conducting acclima¬ 
tisation experiments. 

- In Grarhwal, as in Kumaun, the contract system remained in 
Oarhwalforest-diri- force and, in 1839, we find the right of collect- 
ing the forest and pasturage dues of the PMi 
Diin leased to one Padam Singh for twenty years at a fixed annual 
rental of Rs. 2,75'0, of which Rs. 1,649 were on account of the 
Icathrb&ns section. The forests here are amongst the most valuable 
both for timber and bambus that exist along the whole line of hills 
between the Jumna and the Sarda, and the loss that must accrue 
should this arrangement continue was brought^ to the notice of 
Government in 1853. The result of the correspondence that then 
took place was that Padam Singh’s rights were purchased for 
Rs. 15,000, and the forests were taken under direct management 
and transferred from the Bijnor district^ to Garhwal, whilst the col¬ 
lection of the dues from the ELhoh river westward still remained with 
the plains authorities. Posts were established at the outlets of the 
Kotri and Patli Duns for the collection of dues from exporters, and 
the surplus revenue was devoted to opening up roads and improving 
the forests. In 1854, Captain Reid took over the management and 
remained in charge until 1858. Captain Reid attempted little in 
the way of conservancy, but commenced felling operations on a large, 
scale and erected a saw-mill that could not be worked owing to a 

^ IS,000 grafted plants hare been distributed to rillagers and householders, 
besides some 32,000 forest and ornamental plants, and about 400,000 forest trees 
bare been planted in the reserve from the nursery. ^ By Mr. (now Sir 

John) Strachey, to Commissioner, 4tb August, 1853; from Gorernment, No, 3747, 
dated 17th September, 1853- ^The collections of the forest and pasturage 

dues from the Kotri Dun, including XJdepur, was handed over to the Superin¬ 
tendent of the Dun and the Collector of Bijnor in 1849. In 1853, the dues from 
the Kotri Dun and the Kawasanwar part of Udepnr amounted to Rs. 1,403, and 
from the Rawasan-par portion to Rs. 1,011 a year; total of Garhwal, Rs. 6,164. * 
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defect in the slope of the canal that was to afford the motive power. 
The mutiny then intervened^ and in 1858 the forests came under 
Major Ramsay^ w-ho introduced the system of conservancy that we 
have noticed in the account of the Kuimun forestKiivision. His 
administration was marked by the control of felling operations, the 
removal of squatters from the valuable forest tracts to available land 
fit for cultivation below the forest boundaries, the construction of 
roads and the establishment of stations for the collection of revenue 
at convenient inter^mls. In 1861-62, cultivation in the Path Diin 
was put a stop to by assigning lands to the people in the Bhabar, 
and the cattle-stations w^ere broken up and removed from the 
reserved forests. This operation occupied three years, from 1862 
to 1865, the cattle stations being removed from all the Grarhwal 
forests, and in Kumaun from all the forests above the main line of 
road. In the meanwhile excellent roads were opened out, and the 
forests, especially those of Garhwal, were made accessible from all 
sides: at the same time a regular system w^as instituted of working 
only certain forests, the remaining ones being kept rigidly shut 
up, and the selection and marking of all trees previous to felling 
was insisted on. The felled timber left by the old contractors and 
Captain Reid was exported and sold and the machinery of the 
savv-mill -was transferred to Rurki. Colonel Baugh acted as Conser¬ 
vator under Major Ramsay and an establishment wus entertained 
to prevent the telling of timber without license, to protect the 
forests from fire, to cut down creepers and to mark trees for felling. 
The management of the forests was transferred to the Imperial 
Forest Department in 1868, and, in 1879, the whole forest-division. 
of Garhwal from the Ramganga to the Ganges was divided^ into 
five blocks, an arrangement that we shall observe in the following 
brief description :— 

Block 1 comprises the Patli Dun forest with an area of 237*5 
square miles. It is bounded on the east by the Kumaun boundary 
and on the west by the Palain river to its junction with the Ram¬ 
ganga, and thence down by the Ramganga to the Bijnor district. 

Block 2 comprises the forests of the Kotri Diin with an area of 
about 180 square miles, and is hounded on the east by the Fkiii 
^ F. 162, dated 24th February, 1879. 
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Dan forests and on the west by the Khoh river to the Kcrtdwdra 
mart, thence hy Jamangarh and the Lalpani ridge to the Saneb 
depot on the Ganges road. 

Bloch 3, known as the Saneh forest, has an area of 17 sqnare 
miles and lies between the Khoh river on the east and the Mdlin 
river on the west as far as the Chaukighata mart. 

Block 4, known as the Laldhang forest, has an areaofB6‘5 square 
miles and lies between the hlalin on the east and the Rawdsan river 
on the west. 

Block 5, comprising the tract between the Eawasan and the 
Ganges known as the Khiira forest, has an area of 88 square miles. 

Block 6, known as the Kartiya forest, has an area of about 800 
acres. It consists chiefly of sal and is situate on the left bank of the 
Mandhal stream. 


The northern boundary of all these blocks lies between the culti¬ 
vated area of the hill villages and the forests proper, and the southern 
boundary is found in the road between Kotirao on the east and the 
Ganges on the west. 


The Path Dun forests occupy the valleys of the Ramganga and 

Patti Don forests affluents and the ridges which run between 

their watersheds. The geological formation of 
this tract consists of alluvial deposits and drift in the valleys and 
plateaus, and massive grey sandstone interspersed with blue shale 
on the ridges. The whole Dun has been a noble forest of sdl, the 


lower and more accessible portions of which have been worked out, 
but in which enormous tracts of virgin forest stiU remain, from 
which under judicious treatment inexhaustible stores of timber may 
be drawn. Excellent roads were constructed though the principal 
valleys by Major Ramsay, and these have been kept up by his suc¬ 
cessors. The forests of this tract may be conveniently divided into 


those (1) of the Palain or Taimiiriya; (2) those of the Mandhal; 
and (3) those of the Ramganga, south Path Diin and Sona river. 


(1) The whole basin of the Taimuriya and its affluents con¬ 
tains a noble sdl forest. This tract was considerably thinned out 
many years ago for wood for the gun-carriage agency, but not 
to a too great extent, as the result has been satisfactory in the 
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improvemOnt of the growth of secoTid-<jlass trees as com{>areiJ with the 
condition of the same class of trees in those po-rtions of the forest 
■ivhich have never been overworked. Throughout this tract since 
conservation has been enforced the growth of mil saplings gives hope 
of an nnliiiiited supply of this valuable timber. This growth is 
fostered by the ground becoming thickly clothed everywhere with 
baiiibiiSj by which the moisture is retained in the soil and the increase 
of other grasses is prevented, and thus the risk of fires is materially 
diminished. 

(2) The forests of the Mandhal owing to their remote position 
have never been much worked. There are here in consequence to be 
found a large number of first-class ml trees as well as an abundance 
of trees of eveiy age and size. The good forests may be said to extend 
over about fifteen miles in length through all the lower portions of 
the valley below' Jarat, on the slopes and plateaus facing the north 
and on the opposite bank of the Mandhal over the last five miles. 
On the plateaus above the river the sdl has attained a very large 
size and fine tun trees exist in the valley which seems particularly 
well adapted to their growth* 

(3). The forests of the valley of the Eamganga, the soutib 
Patli Diin and the Sona are all situated on the hills sloping down to 
the Ramganga and its affluents, the Sona and Gaujhera nala on the 
right bank and the Maiia Sot, Patharpani and Dharau streams 
on the left bank. These forests were ^ felled even to desolation ’ 
years ago and many parts of them have been permanently injured. 
No attempts at reproduction w'ere made, and the land -where fine 
sdl forest once stood is now too denuded by exposure to admit of 
efforts in this direction proving successful. There are, however, 
some good young plantations springing up and some mature trees, 
as already noticed, exist in the Mandhal valley. The exceptions 
are places where the old trees have been completely cut away, and 
here, there being no natural shade or seed-sowing, the dense grass 
effectually prevents all artificially sown seeds from germinating, and 
though measures have been taken from time to time to reproduce 
the forest, they have met with only very partial success. There is 
'still, however, some sdl in the highlands, some msu along the rivers 
and iun in the valleys, and a fiiir amount of Mair and good grass 
in the open level ground. Below the Siwaliks' there are great 
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bambii forests on tlie level flats that afford a considerable rerennev 
The great question of fire conservancy has always engaged the 
attention of the establishment, and up to 18*79 no great injury 
had been done for several years. In 1879*, however, the cholera- 
stricken pilgrims returning from the Hardwar fair spread fires in 
every direction, and considerable damage to the young plantations 
resulted. Roads have' been opened to all the principal blocks 
in connection with the road from Kotirao to the Ganges that 
forms the southern boundary of the division. 

The forests of the Kotri Dtin lie between the Path Diin on the 
east and the Khoh river on the west. The 
formation of the soil is sandstone and drift 
and there is little "water and few good forests. The trees are 
almost entirely sal differing in value in different places accord¬ 
ing to the soil and other natural circumstances. Few tracts in this 
forest have not been worked more or less, but there still remains 
some good timber on the more inaccessible ridges.. Since this 
forest has been rigidly protected the young trees have made con¬ 
siderable progress, and the keeping out of cattle and fires will in a 
few years do much to restore them to their original condition. 

Blocks 3 and 4 lie between the Rawasan and the Khoh rivers, 
^ ^ ^ ^ a distance of about sixteen miles. The soil 

is a dry sandy loam with outcrops of gravel 
and blue clayey slate in the hills. The entire tract appears 
to have been extensively cultivated in former times, but there is a 
great want of water through all the lower forests. There are here 
three large sal patches. The first along the Rawasan has been 
extensively worked and little valuable timber remains ; the second 
along the Ohaukighata stream contains some mature trees and in 
the valleys Mn; and the third is a yo-ung sdl forest in the south-east 
comer of the division, about three square miles in extent. Baheray 
sairiy and haldu are also found on the lower plains along the southern 
boundary, but bambus, which grow luxuriantly everywhere, form 
the main article of export from both blocks. 

The early history of the forests of Dehra Diin has much in com?- 
mon with that of the eastern forests in 
Kumaun and GarhwaL Both the Garhw^l 


Itehra Dun forests. 
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Rajas and iiie Grorkhali Government derived a considerable revenue, 
from tbe various items of forest produce grown in the Dun and 
adjacent hills. This was usually levied as a transit duty and was 
collected with the export and import duties on every article of 
commerce entering or leaving the Dun. The aggregate amount of 
these duties in 1809-10 was Rs. 16,000, and in the following year 
was Rs. 15,200, of which over one-third was absorbed in paying the 
Collecting establishment. The transit duties were abolished at the 
conquest, and with them the duty on the export of forest produce, 
which, though a legitimate source of income, was lost sight of until 
Mr. Moore took it under his management in 1819. For three 
years the dnties on exports yielded a revenue averaging Bs. 4,000 
per annum, and in 1822 were leased to one Surjan Ifegi for four 
years at Rs. 5,000 a year. In 1825, Mr. Shore gave new leases for 
five years to various persons for all the collecting stations, except 
that at the Kheri pass, at an aggregate demand of Rs. 8,500. In 
making these arrangements it was distinctly laid down that these 
dues were not to be regarded as transit duties, but as rent for the 
use of the forests and as a royalty on their products, and on this 
principle all subsequent settlements were made, ^ Curious to say, 
Mr. Shore^ was averse to preserving sal and devoted all his attention 
to the propagation of sisn^ going so far as to import seed for this 
purpose from Fatehgarh. It does not appear that any attempt was 
ever made to conserve the forests on any system or to control fell¬ 
ing operations, and in 1829 the revenue had fallen off so much that 
balances amounting to Es. 6,000 had to be written off on account 
of the leases granted in 1825. Major Young then took charge of 
the forests and offered the right of levying the forest duties to pub¬ 
lic competition by auction. The experiment was fully justified by 
the results, giving a revenue of Rs, 6,425 for the ffAdfs on the 
Jumna and Ganges and of Rs. 9,595 for the passes to the plains, or a 
total of Rs. 16,020. The duties were farmed at these rates for the 
years 1830-31 to 1832-33, when another auction sale gave an income 
for three years longer of Rs. 25,345 a year. From 1839 to 1844 the 
farm was leased to Atmagir, a Mahant of Hardwar, for Rs. 35,000 
a year, and at the conclusion of his lease the forests^were taken 

iTo Commissioner, Kumann, IStli September, 1826. * In appendix 

A.2. will be foimd a list of tbe rates authorised for ooUeetion by Mr. Shore, 
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iiader direct management by Mr. Vansittart and so remained until 
ISoDj when a forest establishment ayqs formed. A sal log which would 
then fetch at Meerut between forty and fifty rupees and could be 
carried on a four-bullock cart paid an export duty of only eight, 
annas. Five of these carts could carry out one hundred maunds of 
good lime worth over Rs. 100, the duty on which was only twenty, 
annas. A four-bullock cart of catechu sold for Rs. 200 in the plains, 
and a similar load of bambus (about 400) was worth eighteen rupees. 
It can therefore be readily understood how eager speculators were 
to enter into this profitable business, especially as no control what¬ 
ever was exercised over their operations either as to the quantity of 
timber cut down or the localities to be worked. Mr. Williams 
writes:—Every one continued to hack and hew away at the trees 
as he pleased, only paying certain dues to the farmer in the event 
of the wood being exported. The latter made his own arrangements 
to secure the collections at the different passes. Reckless waste was 
inevitable and the fine sdl forests began to disappear rapidly. The 
absence of conservancy was absolute. The district still abounded in 
fine trees from one hundred to two hundred years old and upwards. 
All these fell before the axe, and probably the rest would have gone 
with them had the roads been a little better. The consequences of 
this bad system are most perceptible in the western Dunwhilst 
in the eastern Dun large numbers of hliair trees were cut dovm to 
burn lime for the Riirki workshops and the canal head at Maya- 
pnr. 

With the introduction of a regular forest establishment in 1855 
the revenue rose enormously, but unfortunately even then no sys¬ 
tem of conservancy was attempted. The mutiny intervened and in 
1860 the revenue began to fall, and in 1867-78 reached the low- 
figure of Rs. 23,332. In 1864, regular forest operations commenced 
under Mr. F. Williams, Commissioner of the Meerut divi¬ 

sion, within which the Debra district is situate. His jurisdiction 
extended over the whole of the Dun forests, the Siwaliks and a por¬ 
tion of the Saharanpur district, besides certain forests of the outer 
range leased from the Raja of Txrhi. The story of the sub-Siwalik 
forests in the Saharanpur district has been noticed in the Memoir of 
of that district. Ro attempt of any kind was made to preserve 
the forests there; on the other hand efforts were directed to mdu(^ 
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squatters to take up the land and clear it for agricultural pnrposesj and* 
grants of so-called waste knd were made to any one that could be 
prevailed on to accept them. Up to 1839 the forests were left 
entirely in the hands of the Rajput zamiudars within whose boundaries’ 
they were nomimlly includedy but in that year some 142^420 acres 
^ were demarcated as forest under the names Kheri, Kansrao, and 
Pathari Nadi. Within these boundaries the grants were made and 
the tracts unlet were handed over to the new Forest Department in 
,1864. Mr. Williams devoted his attention to a survey of the forests^, 
to making roads and securing and defining the rights of Govern¬ 
ment and individuals. This was no easy task o%ving to the neglect 
of fonner years which permitted the growth of prescriptive rights by 
lapse of time. It was not until 1877 that the forests were pro¬ 
perly demarcated,^ and we shall, follow the arrangements then 
made in our brief description of the existing forest sub-divi— 
sions- 

Block I, called the Siwalik range, is bounded on the west by the 
Existing forest-di- JuiHua and on all other sides by a forest line 
visions. marked by pillars. It has an area of 449’K 

square miles and contains sdl^ saiuj and chir. The two former are 
the prevailing trees, but are all young, and the last occurs along 
the slopes of the hills and on the higher peaks. There is a.consider¬ 
able export of bambus and the range affords pasturage for numerous* 
herds of cattle. Block 2, known as Majhera, lies in the Riirki 
parganah and consists of islands in the Ganges well stocked with dm 
and kJiair, The area is only 6*74 square miles. In the western 
Dun we have block 3, known as Ram pur Mandi on the Jumna, 
devoid of trees and only yielding a revenue from grazing dues and 
grass. It has an area of only 1*54 square miles. East of this 
comes block 4, comprising the sal forest of Ambari and having 
an area of 6*4 square miles. The sdl here is immature and is mixed 
with sain^ MMij and inferior forest trees. 

Block 5, or Chandpur, has an area of 3*38 square miles and con¬ 
tains sdl mixed with a few tdn, sain, and hdkli trees. 

^ The folloTf^ing references are to the notifications of GoTernment demarcat¬ 
ing an'i reserTing the forest lands :—73, dated i5th March, 1877 (all the Bunl; 

74, of same date (closes Tiiano and Balawala): 443, dated 24th yepteoiber, 1877 
(reserves the eastern Oun): 198, dated 19th July (reserves the F'athari forests}: 

184, dated 27th Eebroary, 1879 (reserves all the forests). 
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Block 0, or Dbolkot, has an area of 7-94 square miles and consists 
of sdl with an admixture of sain, dJiaura, and a few tdn trees, but 

none are mature. 

Block 7 comprises the sdl forest of Thano in the eastern Diin 
and has an area of 9’96 square miles. There are no mature trees, 
but there is a very promising crop of sdl interspersed with MUiy^ 
haldu^ semla, sisu, and khair. Balawala and Thano have been closed 
since 1877. 

Block 8, or N^sidh, has an area of 25*38 square miles consisting 
of sdl^ sairiy hdMi, and kaldu. 

Block 9, or Tirsal, is situate near Eikhikes and has an area of 
28*22 square miles. All the mature trees have disappeared and only 
young saZ remains, intermixed with dlidman^ Tialduy sain^ jdman^ and 
hhair. 

Block 12, or Saora Saroli, comprises a small patch of semld, bdJcli 
and dhdman near Kaipur, with an area of only 1*82 square miles. 

Block 13, or the Song forest, consists mainly of khair trees and 
grass. 

Block 14 comprises the Patri or Pathari forests in pargana 
Jawalapur of the Saharanpur district and contains mainly dhdk and 
grass appropriated for the use of the Eiirki workshops. Attempts 
are, however, being made to introduce timber trees, with what suc¬ 
cess is not yet apparent. 

The Bhagirathi or as it is now called the Ganges division com- 
Ganges (Bhagira- prises the forests Oil either bank of the river 
thi) dVi ' . name in the Eaja of Tihri’s territories. 

These were leased by Mr. Wilson from the Eaja of Tihri in 1859, 
and in 1864 the lease was transferred to Government for twenty 
years. About one-third of the drainage area of the Bhagirathi and 
its feeders is covered with forest and cultivation, of which the forest 
occupies about one-tenth, or on a rough estimate 600 square miles.^ 
From the village of Jhala, close to the point where the Bhagirathi 
cut its way through the snowy range, to Gangotri, the valley lies 
nearly due east and west for a length of about seventeen miles and 
is filled with deodar. For a few miles above Gangotri deodar is 
* See tepoit by Major Pearson, Sel. Eec., N. W. P. (2nd Ser.), IL, 117, and III. 
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also fonndj but stunted and of little value. The excelsa pine also 
extends eight miles up the valley above Gangotrij and the birch is 
found in patches to within half a mile of the glacier. The forest on 
both sides of the river is divided into biockSj each of which has 
been roughly surveyed^, giving some 12,500 acres of deodar and a 
fair average of second class, third class and fourth class trees. 
Before taking over the forests they had been much neglected and 
injured. The ravages committed by the cultivators in the west¬ 
ern portion of the valley, where thousands of dead trees, all killed 
by fire, disfigured the hill-side in every direction, were only 
equalled by the destruction committed by avalanches higher up 
the valley.*’ The former practice has been stopped, but the latter 
influence continues, and the damage wrought by the cyclone of 
1880 will be visible for many years to come. 

Great forests of Quercus dilatata occupy the ridges between Ma- 
s6ri and the Bhagiruthi, and noble forests of eUr extend from 
Sainsa, some twenty miles above Tihri, as far as Bhatwari, a dis¬ 
tance of about fifty-five miles along the valley. The latter tree 
clothes the mountains on both sides of the river and its affluents up 
to 3-5,000 above their beds, filling every ravine and occupying 
every plateau. Above Bhatwiiri the forests of box, yew, and 
cypress commence and cover the hills on both sides of the river as 
far as Jhala, a distance of about thirty miles, and from Jhala to 
Gangotri, as we have seen, the deoddr is the principal forest tree. 
On the right bank of the river above Jhala, where it has a southern 
aspect, the forest is nearly pure deodarj but on the left bank, with a 
northern aspect, there is a large admixture of silver-fir, spruce, and 
birch. Up to Darali the deodar extends to about a thousand feet 
above the river’s banks, but further north it rises to fully two thou¬ 
sand feet, where it meets the vast forests of spruce and silver-fir 
already mentioned. The valley of the Jadh-ganga is also full of 
deoddTj and towards its head the valuable pencil-cedar occurs in 
appreciable quantities. As a rule the growth of the deodar ^ except 
in very favourable localities, is much slower here than in the com¬ 
paratively w'armer valleys of Jaunsar. From an examination of 
the stumps of many trees it was found that ^ a diameter of 16 inches 
was attained in 64 years, of 24: inches in 105 years, and of 30 
aches in 230 years ; the nearer the northern limit, the slower the 
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growth. To recapitulate, the forests in the lower pss^rts consist 
chiefly of pine. Higher up we have the yew, box, birch, three 
species of oak, two of juniper, cypress, silver-fir, spruce, deoddr, and 
excelsa pine, and in small quantities the sycamore, horse-chestnut, 
and walnut. Only those useful timbers found in the more access¬ 
ible valleys bordering on the Ganges below Deoprayag and between 
the Hiunalgadh and the Dun have hitherto been exported, and the 
revenue collected has chiefly been from deoddr sleepers and small 
logs for building purposes and bambus. 


The lease from the Raja of Tihri includes the forests in the 
remaining portion of his territories about the heads of the Tons and 
Jumna rivers.^ These lie to the south and west of the Bh^girathi 
■ forests at the head of snb-divisioB and may be noticed in order 


the Jumna and Tons. 


from the Bhagirathi westwards. There are 


the remains of a considerable forest of deoddr above Barahat near 


Saida and Uparikot in tlie Bhagirathi valley, and above it a splen¬ 
did strip of mom oak [Q. dilatata). Crossing the water-parting into 
the J uinna valley, there is a small deoddr forest above Shalna and 
small patches of the same tree about the Bonk and Nagtiba peaks, 
whence there is water carrio^ge by the Jumna to the Dun. Cross¬ 
ing the Jumna to the Kedar-kdnta ridge which separates the Jumna 
from the Tons, there are the remains of what was once a very fine. 
deoddr forest in the valley of the Banal, a tributary of the Jumna 
that joins it just above Barkot. There are also small patches of 
deoddr in the Ramaseia valley to the south of the Ban&l, but of nO; 
great value* The chief glory of the Jumna is, however, the 
immense £o ests of the long-leaved pine (cMr) that line its banks and 
in which there .are numbers of magnificent trees fit for any purpose. 
Unfortunately, sleepers of pine are not esteemed by railway con¬ 
tractors, being liable to dry-rot and requiring frequent renewal, and 
no means for effectually preserving them have yet been discovered. 
The left hank of the Tons is also covered with immense forests of 


cMr. On the upper part of this river near Datmer, the cMl (P. excelsa) 
takes the place of the chir {P, longifolia). When the range that sepa¬ 
rates the Tons from the Pabar is crossed, we come again into a 
.tract of which the characteristic forest tree is deoddr. The deoddr 


43ommences on the north of the Tons near Ganger, and is scattered all 


1 Sel. Rec., N.-W. P., III. (find Ser.,) 129. 
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•aver the ridge that separates the Tons proper from the Panch-ganga 
river which joins the Tons opposite Shankiiri, The hills here are 
rocky and precipitonSj and the dmddr is chiefly confined to the small 
ravines and streams that run down from them to the river. The 
more important forest lies between Ganger and Datiner and on the 
further side of the ridge above Lyor and opposite Kahsol and B^iksha. 

Following the course of the Tons southwards, we finfl a consider- 
able amount of deodar on the spur that comes down to the river a 
little above the village of Koarbo, also in the valley of the stream 
next to it on the west. The Rupin joins the Tons on its right 
bank at Naintwari, and on both its own banks and on those of its 
feeders are large and valuable forests, the lower part of which coii- 
-sists of deodar and the upper part of excelsa pine and silver fir. 
The valley of the next tributary of the Tons on its right hank also 
contains a very large proportion of deodar forest interspersed in 
places with silver fir, spruce, and oak. If we take the country from 
the junction of the Rupin and the Tons as far as the junction of 
the Tons and the Pabar, some of the finest deodar forests in the hills 
may be met with; and here the Forest Department found a valuable 
addition to their resources for meeting the demands for sleepers. 
In 1869, the forests of the upper Tons were estimated to contain 
50,000 deodar trees fit for felling and to be able to supply a lakh 
of sleepers per annum, but no such great demand has yet been 
made on their resources. It is the Jaunsar-Bawar and Bhagirathi 
divisions that have had to provide the largest number of sleepers in 
recent years. In the year 1879, the forests on the upper Tons with 
those in khats Deogarh and Bawar of Jaunsar-Bawar were formed 
into a new division known as the Tons division. 

The forests of the Jaunsar division now comprise the whole of 
Jaunsar-Bawar except khats Deogarh and Bawar to the north of 
the Dharmigadh and Bandl, Shalna and Jaunpur in Tihri, They 

, had little or no practical value in the earlier 

Janasai-Bawar. -r» - • i i 

days or British rule, owing to their distance 

from the plains. With the denudation of the Dun, however, their 

real value became known, and some rough attempts at management 

were undertaken. Up to the year 1868, the Commissioner of the 

Meerut dirision was ex officio Conservator of the Jaunsar-Bawar 

forests, and when the latter came into the hands of the Forest 
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Department^ everything connected with conservancy had to be taken 
in hand. Here, as in the eastern hills, the people, though nominally 
in possession of immense tracts of forestland^ were never considered 
proprietors, hut occupiers entitled to the usufruct and whose rights 
were sufficient to prevent people from other as the local sub¬ 

divisions of the district are here called—from entering upon or using 
the nominal waste in their possession. They could pasture their 
cattle in every part of this nominal area and cut down trees for 
fuel or for building or other agricultural purposes, but could not 
alienate these rights to others. The Diih forests were being worked 
out whilst the demand for sleepers for the railways was increasing 
every year, so that it became necessary for the authorities to examine 
closely their timber resources, so as to meet the wants of both the 
Grovernment and private persons, present and prospective. It had 
been shown that permission to graze cattle in a forest was absolute¬ 
ly incompatible with forest conservancy. Provision had also to be 
made for stopping the destructive fires that, hitherto, regularly 
swept away every year the young trees that a suitable soil and 
climate had raised to fill up the gaps caused by felling. The people 
were accustomed to obtain early grass in the hot weather by setting 
on fire the old grass, provided rain fell at the right time. This is 
the chief reason given for their adherence to this practice, but it has 
been shown that the rank crop of grass that occurs after firing is 
much coarser and less nutritious than if nature had been allow'ed 
to deal with the reproduction of the plant in its own way. Each 
one, too, imagined that he had a prescriptive right to hack and hew 
when and where he desired. The weak establishment hitherto kept 
up was insufficient to control the felling of timber, and it was not 
uncommon for a Jaunsari, who wanted one tree to repair his home¬ 
stead, to cut down eight or ten and sell the surplus. To remedy 
these evils, the forests had to be demarcated, then grazing and the 
felling of timber in unauthorised places had to he restricted, and, 
again, fire conservancy had to be introduced. To prevent unlawful 
felling in the demarcated tracts an officer was usually deputed to 
inspect the work before a pass was given to fell trees. The people 
objected to this, as it gave them trouble, caused delay, and cut off 
one source of their irregular gains ; so that in a short time a great 
cry was raised against the demarcation of the waste lands as 
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Government property. As already noticed^ at the former settlement^ 
the right of each khat in the lands within its own boundary was 
declared absolute as agjiinst all other kJiats; the use of the wood 
and jungle products was allowed to them, but it w^as held that they 
had no right as against Goveniment —L Goyerninent could at 
any time step in and appropriate any portion required for its own 
use or for settlement with others, so long as sufficient lands were 
left for grazing purposes to each village. Since that time circum¬ 
stances have greatly changed and almost every considerable tract 
containing forest useful for timber or fuel has been appropriated 
and marked off as first or second class forest.. A large area has 
been taken possession of at Chakrata, sufficient for all the require¬ 
ments, present and prospective, of the cantonment there. What 
remains is good for grazing or for gniss and jungle produce or 
possibly for some extension of cultivation. It is good for little 
else, and there is no prospect of its being turned to any other 
account. There is probably no portion of this land that can be 
used either for tea cultivation or for any kind of plantation. 
Under these circumstances the question arose whether the restric¬ 
tion as to proprietary right being acknowledged in anything more 
than the cultivated and occupied spots should be maintained. Sir 
W, Muir resolved^ that only such wmste lands in excess of the 
requirements of a khat should be marked off as Government 
waste ” that were in excess of one thousand acres. That within 
the khat proprietary right should be exercised over all third-class 
forest land to such extent as each khat might require, with the pro¬ 
vision that had always existed that there should be no power to 
alienate the lands. The restrictions as to grazing and collecting 
firew'ood were confined to first-class reseved forests. Such con¬ 
cessions as -were then granted and such restrictions as v'ere then 
enforced were entered in the icdjih-ul-<irz or ^ record-of-rights’ of 
each village, so as to prevent any disputes in future. 

The JauDsar division is entirely surrounded by ]57ative States, 
except on its southern boundary, wffiere it adjoins the Dehra Diin. 
The main physical feature is the great central ridge that forms the 
w^ater-parting betw^een the Jumna and the Tons. Commencing'at 
Haripur-Bias near Kalsi, it runs west of Chakrata to Deoban, and 
^ G. O. No. 30A-, Revenue Department, dated 4tli January, ISVa. 
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then in a north-easterly direction to the Karamha peafc. It next 
turns round the head-waters of the Dharagadh and proceeds east¬ 
wards into Tihri. It is along this ridge and its numerous spurs 
that the chief forests are fotmd. The rocks are principally lime¬ 
stones, shales and slates. The first-class forests within this tract 
measure 8,795 acres, and the second-class forests cover 88,282 acres. 
The first-class forests are entirely within the control of the Forest 
Department with the exception of some 575 acres, within which 
grazing rights are permitted- Of the second-class forests some 
13,917 acres are temporarily closed and are preserved from fire to 
allow of reproduction. The division forms a section of the outer 
Himalaya and the forest vegetation varies accordingly. At Kalsi 
on the south we have such trees as sdZ, hdkli^ dliaora, hdsaniy halduy 
khoir^ and sisu, some of w^hich run a long way up in the hot and 
confined valleys of the Tons and Jumna to an elevation of nearly 
4,000 feet- We have next the grey oak, rhododendron, and Andro¬ 
meda between 5,000 and 7,500 feet. At the lower limit we have 
the chir pine and at the upper the blue-pine and the deodar. Above 
these, 7,500-10,000 feet, come the deodar^ mom and karshu oaks,, 
four species of maple, horse-chestnut, walnut, cypress, spruce and 
silver fir, yew and several species of Pyms and the willow- Of all 
these, the deodar is the most valuable, and it is now found in the 
Lohkandi and Kotikanasar forests in khat Misan : the Konain 
forest in khat Lakhan ; the Tutwa, Maura and Lakhan forests on 
the Dharagadh; the Chijal or Kathiyan forest in khat Phanyarj and 
"the Koti forest in Bawar, Of these the Lakhan forest is the finest, 
but it is doubtful whether the DharagMh can be utilized for the 
transport of timber. The revenue and exports of timber will be 
found in the appendix. 

The forests of the Upper Himalaya in Kumaun and British 
« ^ XT. XT Garhwal contain very little deodar and are 

Bimalaya in. British ter- composed principally of cJdr pine, spruce, 
silver-fir, oaks, horse-chestnut, and other 
trees of small economical value, and consequently, except those 
on the upper feeders of the Alaknanda,^ have hitherto been little 

^ See Webber’s forest survey of Kumaun and Garhwal, 1864-66, which give® 
colored maps on the scale of one mile to an inch in sheets of twelve inches 
square, accompanied by tabular statements showing the acreage and number and 
class of trees in each block. 
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worked* From these latter a large iiiimber of eMr sleepers has 
been supplied to the East Indian Railway. There are seyeral fine 
forests of Abies Smithimiaj J[. Webbiana and Finns e^eelsa along the 
left bank of the Alaknanda from Joshimath to Pif^Ikotiy but they 

^ . occnp 3 ' the tops of the ridges at some dis- 

N^Fthefn Gariiwil. 

tance from the river. The long-kwed pine 
covers the slopes of the Nagoli valley opposite 2^andprajig, th© 
Kagpur hills opposite Chhatwapipalj and the valley up to Pokhri. 
The forests on the upper part of the Mandakini and in the valley of 
the Madmaheshwar rivers are too distant to be of economical value. 
Similarly^ the tine cMr on the slopes of Tungiiath are too far from 
the river to bear the expense of export, though, perhaps, the box- 
w’ood, of vrhich there are some good examples, may prove of use. 
The cypress and excelsa forest on the Bishuoganga near Badrinath 
is also too far removed from the means of carriage to be suitable 
for working. The pine forests near Tapnban on the Dhauli the 
most extensive in Garliwal. The\' stretch in one unbroken olock 
from the western spurs of the Pilkhunta range to above Bind!, a 
distance of sixteen miles writh a breadth of from one to three miles. 
All this is a mixed forest of Abies IVebbiaria^ A. Smitkianay P. 
eehuj c^rpress and a deodar^ wdth box, 3 "ew, and Quereus semecar^ 
pifolia. The s^'Camore {Acer pictum^ Thiinb.), from which the 
Tibetan bowls known as lahanri’-doha are made, is found in the 
valley of the Biniganga with horse-chestnut {xFUt^eulus indicci) 
and silver fir. Higher up the Dhauli as far as Malari similar 
forests occur, and here also is the only natural deodar forest in 
British Garhwal, but unfortunateij so placed as to be useless for 
export. 

In Southern Garhwal, there are cUr forests on the NatAr at 

Kainiir, Sungarkhal, and Juiiivagarh, and on 
Sauthem Garhwal. .. Tr •, 

the Dudukatoii range, great lorests of silver 

fir and spruce cover all the summits up to 8,000 feet. The western 
slopes of the same and adjoining ranges are clothed with dense 
forests of oak and other trees of some value to the extent of about 
fifty square miles, of which the silver fir occupies eleven square 
miles. Below Kainiir, the Ka^mr might be used for transporting 
small timber during the floods, but the Chliiphnlghati river is too 
shallow for this purpose and too much obstructed by boulders, 

110 
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though fine cMt trees are to he found on both its hanks and at 
Saimkhet and TaL The Dhanpur hills have been cleared of jungle 
for the mineral works. The eastern slopes of the Diidukatoli range 
are covered with oaks and some seven square miles of silver fir and 
they drain down to the Ramganga. A fine cMr forest nearly fifty 
square miles in extent occupies the valleys leading to the Ram¬ 
ganga between Lohba and Ganai; and the pine-clad slopes of Badhan- 
garh and Bhatkot have a similar direction. The Ramganga 
appears to be large enough for floating down sleepers during the 
time of flood, and these forests may prove a useful reserve hereafter. 
All the hills below Ganai are covered with stunted and twisted 
cMt. Extensive cMr forests of good quality exist at Eanikhet and 
Syuni, and have already been noticed: also along the Gfigar range 
and in the Malwa Tal^ Ramgarh, Saimkhet, and Khairna valleys, 
and at Badhdndhura on the Kosi. The Kosi appears to be unfit 
for rafting except in the floods^ when small timber might be sent 
down it to Rdmnagar. 

The pine forests on the Pindar from Betuwa to Kulsari adjoin 

^ the river where it is 3-600 feet wide. Prom 

]Xorth«eastem Garliwal. i 

May to October, the floods are incessant and 

sufficient to float the largest timber to the Alaknanda at Karn- 
prayiig, and thence to the Ganges at Hard war. There are no rocks, 
rapids or obstructions the whole way, and the fall is about fifty feet 
to the mile. The cost of felling is about two aunas per tree, and 
the cost of carrying and shooting down large trunks would be 
from two to five rupees each according to the distance or, if pre¬ 
viously cut into sleepers, about one anna per sleeper per mile of 
land carriage. Sawing can easily be arranged for by imported 
labour. For three or four miles above its junction with the Pindar, 
the Kailganga might be used for sending down small scantlings of 
the pine which grows abundantly along its banks, but the cypress 
appears to be too far up to admit of working. The Nandakini, for the 
first fifteen miles from its junction with the Alaknanda, possesses 
sufficient volume in times of flood for the transpoi't of sleepers from 
the magnificent forests along its banks. The extent and variety of 
the pines here are nowhere surpassed. They grow over the entire 
valley, six different species being indigenous and a diameter of five 
feet is a usual size. The spruce forest above Kanali is the most 
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iBiportaiit, blit cypress and cUciUr also occur witli yew, hazel, box, 
and all the other pines except dumom, 

Tlie upper valleys of the Sarjii and its tributaries contain over 
a hundred square miles of fine pine forest, 
N^rtliera Kum&wn, ^Pout and above Kaj>kot there is nothing bat 

pine; much of it, however, is practically inaccessible, and as the 
Sarjn is not a snow-fed stream, rafting can only take place in time 
of occasianal ftooils in the rains. The valley of the eastern Ramganga 
doAvn to its j auction with the Sarju has a considerable extent of 
cMr and silver-ir forest along its banks, but the river itself presents 
some obstacles to rafting. Sdl also occurs in the valleys of the 
Sarju and Samgaiiga, but of little value as timber. There is a con¬ 
siderable amount of pine f(»rest near enough to the Kali, and about 
Askot and Balwakot some very fine timber. Indeed, almost all the 
valleys leading down to the Kali between Askot and Barmdeo con¬ 
tain an abiimiance of cMr of very fair quality. The Gori has a 
volume in time of flood nearly equal to the Pindar, and there is no 
obstacle in its course from the pine districts to the Kali. The cldr 
forest along its banks, especially near Mastoli, are inferior to none 
in quality or quantity. The banks also are well-adapted to shooting 
down logs into the river, and labor is cheap and abundant. A 
mixed forest of silver fir and A, durnosa with box occurs on Hum 
Dhura, but apparently too high up to be available for timber. The 
forests around Ohipiila abound with horse chestnut, sycamore, birch, 
yew, poplar, and wild fruits which grow up to 11,000 feet, above 
which is bare grass and rocks covered with snow till June. These 
are all too remote from the river to be available for timber for 
export. In the upper valley of the Kali there are numbers of cMr 
along the precipices close to the river, scattered patches of the 
hemlock-spruce (A. durnosa) intermixed with the excelsa pine and 
considerable blocks of the silver fir, here called itdman^ ivhich occurs 
also in the Diinna valley, too far from the river for export. Box is 
found in the Gori valley near Milam, and in the Bjans patti und er 
the name pdprL The grain of the %vood appears to be coarser than 
that of the European species. The yew is as good as the European 
species for turnery and all purposes. The holly is close and even 
grained, and fit for turnery, and the species of birch known as pilma¬ 
ntis yields a wood for doors and panels that bears a very high 
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polish and is one of the best that we have. Besides these, maple, - 
hazel, birch, wild apples, wild cherries and pears abound, all of which 
have their value as timber for turnery and other pui*poses. It can¬ 
not be denied that, as in the case of mines, much of the valuable 
timber trees of the inner Himalaya are in such a position as to 
render them practically useless for export; but should the necessity 
arise, some mechanical contrivance will doubtless be invented for the 
better and more easy removal of the logs to a stream that can carry 
them to the plains. The shoots that have been in use in Jaunsar 
for some years have materially assisted manual labour, and when 
advisable, the same principle can be applied to the removal of valu¬ 
able timber from the fores ts of British Garhwal and Kumaun. 

We have now briefly sketched the character and position of each 

of the great State forests, and shall proceed 
Icrest Department, .in , i i . i i 

to describe the system under which they are 

managed. The expenditure imder ^ fores ts’ is divided broadly into 
that incurred on account of ^ conservancy’ and that for ^ establishment.’ 
•Che establishment protects the forests from trespassers, prevents 
unauthorised felling of timber, cuts down creepers and noxious 
undergrowth, marks trees for felling, repairs the fire lines, and 
superintends felling operations, both those undertaken on behalf of 
Government and those carried on by private individuals. The 
forest officer himself decides when felling operations may be under¬ 
taken, the principle observed being to work out distinct blocks as 
well for the sake of more easy supervision as to enable the depart¬ 
ment to open or close distinct areas at the same time. It is also 
the duty of the forest oflBcer to superintend the felling, sawing, collect¬ 
ing and carriage to the depot of the timber collected for Govern¬ 
ment; the counting, stacking, and classification of the logs in the 
dep6t and the settlement of the accounts of contractors ; the repair 
of old roads and the construction of new ones. The forest officer 
has charge of th^ collection of tolls at the forest stations. These 
are situate along the main lines of forest road, and in each there is. a 
clerk and several peons.. On the arrival of produce of any kind 
liable to toll, the clerk examines it, and the quantity and the duty 
received are entered in a book arranged in the form of a receipt 
and counterfoil. The clerk hands the receipt over to the exporter, 
and forwards a copy of the counterfoil to the head-office of the 
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forest-(livision. The exporter proceeds with his load until he is 
stopped at a second line of posts established w’here the forest roads 
converge on the main public roads. Here he gives up liis pass, and 
the goods are again checked and any deficient duty is collectc^d. 
These passes are also sent to the head-office and compared with the 
copies of the counterfoils previously forwarded by the clerks in 
charge of the first line of posts. Depuity overseers inspect each 
post, and rangers patrol the intermediate spaces to prevent smug- 
gling ; and in addition the smallness of tlie tax makes it hardly 
ivorth the trouble and risk necessary to successfully evade t}:ie pay¬ 
ment on petty ventures. It is only when the exjiorter bribes the 
whole establishment and removes valuable tinsber wholesale that any 
profitable result can be expected, and this may be considered a very 
remote contingency. The revenue collected is forwarded day by 
day from post to post to the nearest treasury, and the official in 
charge reports the amount received from each post to the head- 
office of the division, and this is again compared with the total 
entered in the passes and counterfoils. 

The principal timber depots in the Kumaun forest-division are 

those at Ramnagar and Moraclabad, and the 
Timber marts. i i. r r x i x 

markets tor minor forest prodtiee are at 

Chorgaliya, Haldwani, Kaladhungi, Chilkiya, and Ramnagar. The 
Hami Tal forest-division finds its market in the settlement itself. 
It has a special local conse rvancy staff, who superintend the felling 
of trees for timber, fuel and charcoal, the dues on which are col¬ 
lected according to a special table of rates. The Banikhet forest- 
division- is purely conservative and supplies only the local demand 
in the Ranikhet settlement. Khohdwara or Kotdwmra, as it is 
more commonly called, is the great mart for the exchange of minor 
forest produce in Garhwal, and, for the sale of timber, depots have 
been established in this division, both on the Rainganga and on the 
Ganges. Hardw’ir on the Ganges and Rajghat on the Jumna are 
the two great timber depots for the whole Himalayan tract between 
the Ganges and the Tons, including the Dehra Hdn, Jaunsar, and 
Bhagirathi forest-divisions. A considerable amount of timber and 
minor forest produce, however, finds a w-ay to the plains through 
the passes in the Siwaliks to Saharanpur, Dehli, and Meerut. 
Good roads connect all these- marts with the different lines of 
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railway^ and with the extension of the existing line from Bareilly to 
Pilibhit and ITaiui Tal, the communication, so far as Kumaun is 
concerned, will he complete and the value of the minor forest pro¬ 
duce will be enhanced considerably. In appendix A. wdll be found 
a table showing the rates now levied on timber of all kinds and 
minor forest produce in the Kumaun forest-division. It has not 
been considered necessary to give these tables for every forest-divi¬ 
sion, though they vary slightly in details in each tract. Enough has 
been given to furnish a fairly accurate idea of the extent and character 
of the State impost on forest produce. Perhaps the most curious fact 
elicited is the number and variety of the articles coining under the 
head ^minor forest produce.’ Here we have the drugs, tans, dyes, 
gums, reeds, fibres and grasses of the preceding pages, with the toll 
that is levied on them by Government, and the average annual 
export from the forest-division based on the returns of four years. 
It has been found impracticable to give a correct selling price for 
these articles: so much depends upon the locality and circumstances. 
The greater part is collected and exported by the poorer classes v^ho 
exchange their goods for grain or clothes and earn but a scanty 
subsistence. Still confining our remarks to the Kumaun forest- 
division, some idea of the extent of the felling operations will be 
g'^thered from the fact that, between 1859-60 and 1879-80, the tim¬ 
ber cut and and sold by Government agency amounted in this divi¬ 
sion alone to 3,040,241 cubic feet and the quantity cut and exported 
by private agency amounted to 2,620,607 cubic feet between 1865- 
66 and 1879-80. The greater portion of this timber was sdl of good 
quality, though of late years second-class timber has come into 
considerable repute. In addition to this, great quantities of dry 
timber were exported by merchants at lower rates, and in the 
Kumann Bhabar, many thousand acres of sal, halduj dhami, and 
other trees were cut down and exported to make room for cultiva¬ 
tion. Ko detailed account of the quantity can be given as the duty 
was usually levied by cart or bullock load. If we remember that 
similar operations are going on in each of the other forest-divisions 
bordering on the plains, some idea may be formed of the extensive 
nature of the forest operations. In Jannsar and the Bhagirathi valley 
the principal export is timber for railway sleepers cut and exported 
by Government agency. Appendix A, gives the revenue and 



OF THE KORTH-WESTERN PROVINCES. 


879 


expenclitiire of all forests for as far back as the records appear 
accurate enough for reprc^nction. 

Bheea. 

BcBlnneria nivea. Hook, et Am.; Urtka mrea, Linn.; IL lena- 
dmimay Roxb.—China grass, rhea, rheea, ramie (Malay). Brandis, 

402. 

The rlieea is indigenous in (■hina, Japan, the Phillipine Isknds, 
Java, Sumatra, the Indian Archipelago, Siam. Burma, Siiigapiir, 
Penang, Asam, and Ringjmr and Dinajpiir in Eastern Bengal It 
is cultivated in China, Japan, and the Iniliaii Archipelago, where it 
is stated to like a moist soil, and flourishes best in alluvial deposits 
along the banks of rivers and generally^ in the fertile flats such as 
are found in its native haunts in China and Sumatra,. The cultiva¬ 
tion of the rheea in these provinces dates from the year 1863, and 
in 1865 there were several small plantations in the Dehra Dun. 
The Government plan'tations -were begun in 1867 by devoting a 
small portion of the Chandwala garden in the Dun to the propaga¬ 
tion of the plant for distribution to those who desired to embark in 
its cultivation. In 1870, the regular cycle of inquiries as to the 
value of the economic products of India brought rheea prominently 
to notice, and orders were issued for the extension of the existing 
Government plantations both in the Dun and at Saliaranpur. In 
1871, a prize of £5,000 was offered to the inventor of the best 
machine or process for the preparation of the fibre, and in the same 
year, instructions were issued for the supply of stems for a trial 
betw^een competitors for the prize and for distribution for prelimi¬ 
nary experiments to all who were likely to make use of them both 
in this country and in England. During the year 1871-72, the area 
under rheea in the Diin and at Saharanpiir exceeded 37 acres, and 
upwards of nine tons of stems were forwarded to England for the 
use of intending competitors. 

The first trial for the prize took place at Saharanpiir in August, 
1872, -when a machine, the propertv of Mr. 
J. Ureig ot Edinburgh, was entered for com¬ 
petition. The follovdng extract from the official report of the trial 
will show wdiat degree of success was obtained :— 

“ The machine, as a piece of mechanism, is jjrod ; it is well-made and well-pro¬ 
portioned, the relative strength of t3ie various parts haring been well considered. 
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It is calctilated to wear well, and deserv-es commendation so far as being’ a good 
substantial piece of work. The machine, however, as must always be the case 
with machines of this kind, i. e., contrived to do a work of which there is little 
or no experience available and without means of obtaining the natural material to 
work upon, is far from matured. Few, if any, of such machines are ever con¬ 
structed at once able to do the work for which they are intended; most are generally 
perfected by degrees through numerous partial failures; experience gained in the 
process of working alone enabling many defects to be seen and remedied and a 
perfect machine to be produced, and such appears to be the case with this mill; 
for, independent of whether it is or is not the best description of machine for 
preparing the fibre, it is, on the one hand, in many points very deficient in the 
work the exhibitor sets it forward to perform, while, on the other hand, it is 
certain that it can be improved in much that is faulty.” 

Mr. Greig was awarded £1,500 for his machine, in considera¬ 
tion of the skill, labour, and expense incurred in its construction^ 
and in recognition of its being a real attempt to meet the wants of 
Government. 

In 1873-74 and 1874-75, the area under rhea was maintained at 
^ , . . 37 acres, and in 1875-76 further instructions 

Second competition. . t 

were received to continue the supply of 

stems for experimental purposes. In August, 1877, the offer of a 

prize of £5,000 was renewed, and the following specification of the 

machine required was published for general information in India, 

Europe, and America :— 

** What is required is a machine or process capable of producing, by animal, 
water, or steam power, a ton of dressed fibre of a quality which shall average in 
value not less than £45 per ton in the English market, at a total cost, including all 
processes of preparation and all needful allowance for wear and tear, of not more 
than £15 per ton, laid down at any port of shipment in India, and £"30 in England, 
after payment of all the charges usual in trade before goods reach the hands of the 
manufacturer. The processes of preparation are to be understood to include all the 
operations required subsequent to the cutting of the stems from the plants in the 
field, until the fibre is in a condition fit to be packed for conveyance to tlie 
market. The machinery employed must be simple, strong, durable, and inexpen¬ 
sive, and should be suited for erection in the plantations where the rhea is grown. 
It must be adapted for treatment of the fresh stems as cut from the plant. The 
treatment of dried stems offers certain difficulties, and the fibre prepared from 
them must, moreover, always be much more costly than the fibre produced from 
green stems. Except during the hot, dry, weather preceding the rains in Upper 
India (where rhea grows best), it is very difficult so to dry the stems that no fer¬ 
mentation or mildew shall occur. But during this season the stems are compara¬ 
tively short and the crop poor and stunted, unless it is artificially irrigated, and 
such greatly increases the cost of cultivation. In the rainy season the plant is in 
fine condition, but at this season it is almost impossible to dry the stems in quantit 
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'wllhont iajiiring tlie fibre, m!em recomrse Is had to artificial means of deaieca- 
sloa, which, greatly increase the cost of the material. It is therefore obTious that 
the attention of invmtora should he giren to the discovery of a procew for the 
trea4;ment of the green stems.’’ 

The trials commenced in September, 1879j at Saliaranpnr^ and 
ten competitors entered machines ot differ¬ 
ent kinds, of which three were withdrawnw 
The following is an abstract of the results :— 


Competitor, 

Green stems 
worked np. 

ToUl 

fibre 

obtain- 

ed. 

Percent¬ 
age of 
fi^bre. 

Cost per tel. 


Tons 

qrs 

cwt. B. 

m. 


Ks. a. 

p. 

M. Z. P. Tander Ploeg 

1 

34 

0 

0 

1181 

S"ll 

337 8 

0 

Br. Colljer . 

1 

0 

0 

0 

147 

j n-m 

132 0 

0 

Paris roaclilne 





104 


483 14 

0 

M. Nagona 

3 

7 

3 

0 

1 3371 

3 

1 4-44 

38 14 

4 

Mr. Cameroa . 

1 

2 

3 


3-6i 

270 12 

0 

Mr. Amery .*« 

1 

10 

0 

0 


; 3-21 

418 0 

0 

Mr. Biechyndea 

0 

U 

1 

» 

5S| 

1 4-6S ' 

251 4 

6 


The judging committee consider that the limit of £15 per ton 
for the cost of preparation and laying down the fibre at a port of 
shipment in India would render competition practically impossible 
from a place so distant from the sea-board as Saharanpur. Fur¬ 
ther, that the plant grown at Saharanpur is not calculated to give 
such good results as that grown in more suitable localities, but that,, 
on the whole, the experiments made during the trials, though not 
decisive, have gone far towards establishing the conditions under 
which a fair verdict can be awarded and have ad\'aneed an impor¬ 
tant step in the progress made towards the solution of the problem. 
The awards have not yet been published, as they depended on the 
valuation of the fibre in the English market. The advance made 
in this competition shows that the invention of a successful machine 
is merely a question of time and justifies the resolution of Govern¬ 
ment to continue the supply of rheea stems for experimental purposes. 

The^Dutch botanist Blume, in his report on the cultivation 
of rheea in Java and Sumatra, states that 
Ciiltivatioa and prospects, plant thrives best in shade, in a moist 

aad fertile soil: conditions such as are usually found in abandoned 
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coffee plantations. ^ The plant thrives best in the hilly parts' of 
the country in which rain is frequent. In the plains it would 
require irrigation.’^ The conditions under which the plant flourishes 
in the countries best adapted to its growth are a moist tropical 
atinospberey a shady situation and a low-lying alluvial soil. These 
conditions do not exist in Saharanpur. In the cold season^ so soon 
as the temperature fills to about the whole crop^ leaves and 

stems, become black and fall to the ground. The roots then 
remain dormant until Januaiy, when the fields become green again 
with the young shoots. As the weather becomes warmer, the 
plants require irrigation at regular intervals of time, and weeds must 
be removed until the plants are strong enough to keep them down. 
The stems also are very short, owing to the effect of the hot dry 
winds which prevail in these provinces, and they ripen irTegularly 
from the same cause, the tops being often green and soft, whilst the 
lower portions are ripe and hard. Until the meeting of the com¬ 
petitors in 1879 it was not kno-wn ho'w inferior the Saharanpur 
stems were when compared with those raised in more suitable cli¬ 
mates. During this tiial, stems growoi in Dehra and Calcutta were 
found to give better results than the local produce, presumably 
owing to their having been raised in a irroister climate. A healthy 
stem is described as an evenly shaped flexible wand of a length 
varying from 5-7 feet with the same colour throughout and ripening 
in all parts simultaneously. The Saharanpur stem "was generally 
an irregularly shaped stick, 3-5 feet high, of uneven growth, 
wuth irregular distances between the joints. Many of the stems 
w^ere stunted and imperfectly nourished and unequally ripened. 
The conclusion arrived at by the committee was that either the cul¬ 
tivation Avas insufficient or the climate is unsuitable. Experiments 
are now beiiig made to ascertain wdiether trenching and heavy 
manuring Avill correct the defects observed, but it is believed that, 
as Avith most plants, climate is the first consideration, and therefore 
rheea cultivation in the drier parts of these provinces can never he 
more than partially successful. There is no difficulty in raising 
the plant from seed or in pi'opagating it by cuttings. Dr. Jameson 
has estimated that an acre Avill yield four crops in the year, aggre¬ 
gating ten tons of green stems. Taking the yield of fibre at one- 
twentieth of the green stem, the return of marketable fibre per acre 
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vill be half a ton. Tbe value of riieea-fibre in the English market 
at present is from £40 to £60 per ton, according to qualitj, a price 
that should always leave a fair margin of profit to the cultivator of 
the plant and the preparer of the fibre. 

CE^CHOIfA. 

For several consecutive years previous to 1872, experiments 
were undertaken in the valleys and hills of these provinces for the 
cultivation of the cinchona plant. It was tried at Chandwala and 
other localities in the Debra Dun at 2,500 feet^ at Chimjauri in 
Garliwal at an altitude of 4,500 feet, and at Mussooree at an altitude 
of 6,500 feet. In Kumaun, experiments were made in the Bhabar 
at 2,000 feet, at Hawalbagh at 4,500 feet, at Ayar-Toli and Bani- 
khet at 6,000 feet, and at Arkalli at 6-7,000 feet. In all these 
places, except the Bhabar, the plants firogressed during the hot 
weather and rains. It was considered necessary to protect the 
young trees from the frost during the cold weather, and this was 
done for three years and until many of the plants had attained a 
height of 4-B feet. These, with many others ranging 2-3 feet, 
were then left uncovered during the cold weather, with the result 
that every one of them perished in all the localities mentioned. 
Similar attempts proved unsuccessful in the Kangra Valley and 
Panjab Himalaya. In Kangra, where many of the plants had reach¬ 
ed 4-5 feet in height, a single Winters's frost was found enough to 
destroy them, and at Eanikhet, plants of ( 7 . siicciruhray 4-5 feet in 
height, were cut down by the frost, though partially protected. Dr. 
Jameson closes his account of these operations with the following 
remarks :—To continue the growth of the plant as an experiment 
in view to the cultivation for economic purposes would be a mis¬ 
take, and the time therefore has come to close the experiment which 
has been carried on with the utmost labour, care, and attention, and 
to declare that the valleys and hills of the Himalaya of the North- 
Western Provinces and the Panjab are not fitted for the cultivation 
of the cinchona plant.” 

TALLOW TEEE. 

Stillingia ^bifera, Michx.—Tallow-tree. 

A tree belonging to the natunil order KupharhunriVy introduced 
from China. This tree fruits abundantly in all climates in Iiidm 
^ Sel. Eec., K.-W. P. (2nd Ser.), VI., 602, and Dick’s Eeport, I., 79, 
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from Calcutta to the Himalaya. There are large plantations in 
Sah^ranpuFj the Dun, and on the seYeral tea-plantations in Kumatm. 
The seeds were sown in the Saharanpnr gardens in 1858, and m 
rapid was their growth that^ in 1866, they measured 6 feet in cir¬ 
cumference 3 feet from the ground. Plantations were esta¬ 
blished in the Eehra Dun, at 4-5,000 feet in the hills at Hawalbagh, 
Ay^r Toli, and Paori, and in all these places there was an abundant 
yield of fruit. The seeds lie within a capsule and are enveloped in 
a fatty matter which yields a tallow. Animal tallow consists of 
stearine and ekine, both of which are found in nearly a pure state 
in these seeds. The mode of extracting^ the tallow is very simple. 
It is merely necessary to boil the seeds and strain through cloth 
into water; and to purify the tallow, boil again in water and strain 
thi’ongh a cloth as before. For burning purposes the tallow is 
excellent, as it gives a clear, bright, inodorous flame without smoke. 
It has also been tried with some success as a lubricator for railway 
wagons. The wood is close-grained and yields a timber well fitted 
for printing-blocks, and the leaves afford a dye. It was thought, at 
one time, that the cultivation of this tree in Kumaun would yield 
results second only to tea, but actual experiment has shown that the 
labour and expense involved in collecting the seeds and extracting 
the tallow are far in excess of the value of the product; and in 
Calcutta, where it was introduced over thirty years ago, the result 
has been the same. 

IPECACUANHA. 

CephcBlis Ipecacuanha.— In 1870, Dr* Jameson procured two 
plants at the Kew Gardens and brought them out to India, where 
they arrived safely and were planted in the gardens at Chandwala 
in the Debra Dun, but ultimately perished from frost. 

COEK OAK 

Quercus suber, Linn.—Cork oak. Brandis, 485. 

At various times seeds of the Italian and Spanish cork oak have 
been planted in Debra Dun and have germinated freely. The 
young trees thrive well and may, hereafter, prove of value, hut the 
ultimate success of the experiment has yet to be seen. 

1 A fleecription f the process of manufacture in Chm% see 

J. Agri.-Hort., Ben., VIL, 164. 
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SWEET CHESTIfUT. 

Oastanea ymlgaiis, Linn.; <7. vesca^ Gaerin ,—Sweet chestnut^ 
Spanisli chestnntj cMtaignier. BrancHs^ 491. 

The seeds of this tree were introduced by Sir John Straehey, 
and subsequently consignments were received by the Supermtendeni 
of the Botanical Gardens, Saharanpur, by whom they were planted 
and the young trees distributed all over the Don and Kumaun. 
The chestnut yields freely in the Duns and Lower Himalaya, and 
now forms an appreciable addition to the fruit resources of the 
Dehra bazar. In Italy, Greece, Central France, Spain, and Corsica, 
it forms an important article of food for the inhabhants of the 
mountainous regions of those countries, and from the success of the 
experiments tried here, it appears that the establishment of the 
chestnut in suitable localities in these hills presente no difficulties 
that cannot be easily surmounted. 

CAEOB. 

Ceratonia Siliq[ua, Linn.—^Carob or St. John’s bread-fruit tree: 
the Algaroba beans of commerce (fruit). Brandis, 166. 

The carob was introduced by Dr. Jameson from Malta in 1861, 
and by 1863 it was extensively propagated and distributed in the 
Dun. The trees, though they flourish well, do not seem to give pods 
in such quantities as they yield in Malta and Italy. In 1866, the 
same report was received, and in 1880, it has been decided to try to 
improve the quality of the seeds by gmfting, which, in Italy, not 
only produces better fruit, but gives a yield in a much shorter space 
of time. The trees appear to be unaffected by any extremes of 
temperature or excessive moisture. The sweet nutritious pulp of 
the pods is ground and mixed with grain and then bahed and eaten 
by the poorer classes in Italy, the Levant, and Malta. The pods 
are also given to draught cattle in the proportion of one measure of 
carob beans to twm measures of barley, and on this food they both 
work and thrive w’-ell. This tree is indigenous in Spain, Algeria, the 
eastern part of the Mediterranean region, and Syria. 

MEZaUIT. 

Prosopis glandulosa —The Mezquit bean. 

This plant, a native of Texas, was introduced in 1878, and has 
been successfully propagated in Kuniaun. It produces pods freely 
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during the rainSj not all at once, but in succession, and seems to stand 
the extremes of heat, cold, and moisture very \YelL The beans are 
used as fodder for cattle. Acacia tcn^tuosa^ a native of Jamaica, 
has recently been introduced. It yields a fodder pod and might be 
cultivated as a hedge as well. It thrives well at Saharanpur. The 
Euchlcena (Reajia) liia^u-rians, which yields a good fodder grass, is 
also under trial in the Government gardens, as well as a series of 
Australian grasses. The Pithecolohiiim Sai/ian, or ^ rain tree,’ has 
been found a failure, not being able to withstand the frosts in the 
cold weather. Several experimental sowings of fibre plants have also 
been made. Dr. Jameson recommended the cultivation of Agaoe 
Cantala and americatiaj Aloe angnstlfolia and interDiedia, Sanseveria 
zeglanica and Tacca stricta. A recent report on Malachra capitata 
shows that it grows to a fair height and seeds freely, producing a 
fibre, however, in no way superior to the indigenous patsan (Hibis¬ 
cus camiahinus), but useful for mixing with jute in the manufacture 
of bags. Some forty species of Eucahjptus have been cultivated. 
All seem to thrive fairly, and some of them remarkably well in 
Saharanpur and the hills. Catalpa speciosa, Engel., a tree indige¬ 
nous to North America, yields a timber especially adapted for under¬ 
ground work, such as posts, sleepers, and the like, and is now under 
cultivation in Saharanpur, and will also be tried in Mussooree. 
Olives have been received from Florence and are now planted out at 
Ohajauri, where they appear to thrive well, the climate and soil 
being very suitable. They are of the same species as that from 
which the famous Lucca oil is extracted. A considerable number 
of seedlings of the oil-plant, LciUemantia iher ica, raised in Saharanpur 
have been planted at Mussooree, but it will take some time before a 
correct estimate of its value can be obtained. Madden records that 
hops were raised with some success in Hawalbagh in Kumaun over 
thirty years ago, and experiments in the Dun in 1862-63 showed 
that they grow well there also. In the plains, however, the flowers 
do not seem ever likely to be useful for brewing purposes. Hops 
grow well at Saharanpur, and during the rains become most luxu¬ 
riant ; but it also happens that the flowers are produced at that 
time and the heavy rain prevents their proper development. This 
would appear to be a matter that should affect the culture of the 
hop plant in this country wherever the periodical rains are felt, and 
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_woiiM apply to the whole of the Himalaya of these provinces eqnallv 
with the plains. In conclusion, mention may be made that fruit 
trees of all kinds, yegefcibles, flowers, and ornamental shrubs, ha%’e 
been introduced and propagated and distributed all over the hills 
from the Tons to the Sarda, and that for this purpose the gardens at 
Mossooree, Cliajaiiri and Rilnikhet have well fiilfiiled the object for 
which they were established. 

TEAd 

The history of the cultivation and manufacture of tea in the hill 
districts of the Xorth-Western provinces 
having originated siiniiltaneouslj with the 
introduction of the plant in India generally, ami with its discovery 
as an indigenous plant in Asani, it will be advisjible to cominenee 
■with a brief sketch of the eireamstances whieli have led to the 
undoubted success of tea culture in these provinces. 


Tlie claim of first originating the idea of cultivating the tea 

plant in India is variously attributed. As 
History. - - - » . '' t , t i 

early as l#b8 it appears that oir doseph 

Banks, at tlie request of the East India House, wrote a memoir on 

the subject,*^ recommending the introduction of plants from China 

to Behar, Rungpiir, ami Kuch Beliar. Some years afterwards 

considfTable interest was arouseil by the reported discoveries of 

indigenous tea plants in Burma, Aszim, .Nepal, Kumauii, and 

Basahr. It was in Asain only, however, that the discovery of the 

truly indigenous plant was confirmed- Mr. Burrell is inclined 

to believe that the discoverer of the wild tf^a plant in Asdni 

was Mr. David Scott, an Indian civilian, who. wdien Asam was 

cetled to iis, took charge of the settlement of that province. It 

appears that sometime between 1819 and 1821 he sent a specimen 

of the Asam wild tea plant to OalentUi to his friend Mr. James 

Kyd, wdiose father, Colonel Kyd, corresponded with Sir Joseph 

Banks about tea cultivation in India atiiongsi other matters. This 

specimen w\as handed over to Dr. Wallieli, and Mr. Burrell has 

succeeded in identifying it in the Wullichian herbarium now 

^ I am Indebted to Mr J E Diithie, SajK-rintendent of the Botanical Gafdens, 
N.-W. P., for this notice of the tea industry in Kumaun * See an interest¬ 

ing paper reail by Mr. A. Burrell before the Society of Arts on Eebmaiy ^nd, 
1877, and published in the Society’s Journal, Vol. XXV., p. 1^9. 
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belonging to the Linnean Society, Attached to the specimen he found 
a portion of Mr. Scott’s letter, but without any indication as to the 
date. The conclusions arrived at by Mr. Burrell are fully borne 
out by Mr. Tliiselton Dyer, who, being the author of a monograph 
on the Indian TeryistrcBmiacem, must have made a special study 
of this subject; also by the late Dr. Anderson and Dr. McClelland. 
In a letter from the latter to Mr. Clerk Marsham the following 
passage occurs :— 

‘‘ The circamstances brought to light by Mr. Burrell coincide exactly with 
what I have always understood to be the fact, that specimens of the plant and 
seeds of the indigenous tea plant had been sent by Mr. Scott through Mr. Kyd to 
Dr. Wallich as early at least as 18^1.’^ 

And further on he remark 

‘‘Had Mr. Scott’s discovery in 1821 been taken up in an active and enlight¬ 
ened spirit, several years might have been gained, but public spirit was not pre¬ 
pared at that period for much enterprise, and we were content to receive our teas 
from China. Besides, Mr. Scott had not at that time reduced the tribes on the 
frontier to subjection, and their troublesome character was kept alive by our war 
with Burma, and, above all, we wanted Lord William Bentiuck, without whom the 
second discovery of the tea plant might have shared the fate of the first. What 
we have most to regret is that Mr. Scott’s discovery was not properly recorded, 
when steps might have been taken, with his assistance, for the transmission of 
seeds and plants to the Botanic Garden in Calcutta, where the tea plant could 
have been propagated twelve years before its subsequent discovery in Asam.” 
Other writers on the early bistory of Indian tea have mentioned 
Mr. Bruce as having first discovered the true tea plant in Asam, 
but as his discovery was only made in 1823, his claim must give 
way to that of Scott. 

The Kumaun plant noticed by Bishop Heber on his visit to 
Almora in December, 1824, as well as that of Basahr, described by 
Moorcroft in 1821, must be referred to an evergreen shrub called 
Osiris nepalensis and belonging to the sandal-wood family. Bishop 
Heber thus writes concerning this plant. The tea plant^ grows 
wild aU through Kumaun, but cannot be made use of, from an eme¬ 
tic quality it possesses. This might, perhaps, be removed by culti¬ 
vation, but the experiment has never been tried, Dor the cultiva¬ 
tion of tea I apprehend both the soil, hilly surface, and climate of 
Kumaun, in all which it resembles the tea provinces of China, are 

^Eegarding the same plant Dr. Royle in his “Illustration of the Botany of 
the Himalayan Mountain,” p. 322, says:—“The leaves of this plant are in 
Kumaun employed as a substitute for tea: hence some travellers have been led 
into the error of stating that the true tea plant was to be found in this part of 
the mounta.ns.” 
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extremely favourable.” The plant observed in Kepal was a true 
tea plant in cultivationj and which Dr. Wallich afterwards ascer¬ 
tained to have been bronght from Pekin on the occasion of one of 
the triennial embassies sent to China by the Gorkhali government. 

The idea of cultivating tea in the hill districts of Northern India 

Tea CMltivation ia fee originated by Dr. Royle in 1827, 

HimaiEya. charge of the East 

India Company’s Garden at Saharanpnr. In a report to the Gov¬ 
ernment of India, at the close of that year, he pointed out the 
I'l^mblance of the Himalayan vegetation with that of tea-prodacing 
districts of China, as well as the suitability of the soil, especially 
in Kumann. Four years later he again expressed these opinions^ 
to the Governor-General, Lord W. Bentinck, during the visit of 
the latter to Sah4ranpnr. The representations of Dr. Royle from. 
Sahiranpnr, and of Dr. Wallich at Calcutta, and of other writers, 
eventually led in 1834 to the formation by Lord W. Bentinck of 
the Tea Committee. The chief object of this committee was to 
ascertain the best mode of introducing the Chinese tea plant into 
India, and of its cultivation in carefully selected localities. One 
of the first acts of the committee was the deputation of Mr. G. J. 
Gordon to China in order to arrange as to the best modes of 
obtaining both the genuine plant as well as Chinese cultivators. In 
the meantime, arrangements were being made to select the best 
localities in India for sowing the seeds which were expected to arrive 
before the end of the year (1834). At the same time a set of 
queries was circulated by the committee for the purpose of obtain¬ 
ing the opinions of those who were most competent to give their 
advice on this matter. Two important communications w^ere 
received in reply—one from Captain Jenkins, Agent to the Governor- 
General in Asam ; and the second from Dr. Hugh Falconer, who 
had recently succeeded Dr. Royle as Superintendent of the Saharan- 
pur garden. After describing the conditions under which the tea 
plant was being cultivated in China, and the attempts which had 
been made to introduce the plant to other countries, he observes :— 

There is, perhaps, no part of the CJompauy's territori^ in India irhieh 
©npplies all fee conditions of tea districts in China in respect of climate; bat 
there are situations which approach it so nearly as strongly to bear out t 

^ See also his “ Ill. Him./" pp. V24^27, where these riews we more s .at L 

112 
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conclusion that tea may I>e so successfully produced in this coimtry as to be 
object of high commercial importance ^ * * * * 

It has been seen that the annual heat of the southern limit of the tea cultivation 
in China, assumed to extend to Canton, is!|73® F* At JSaharanpur, which may 
be considered as at the northern limit nearly of the plains of Hindustan, 8® of 
latitude higher, and 1,000 feet above the sea, the mean temperature of the year is 
73® F.; the temperature of June is 90®, and of January, 5S®. 

“In the Himalaya mountains this case ia widely different,, excepting periodic 
cal rains ; here all the conditions of the temperate climate are foisncly and heir^ 
above all parts of India, we may look for successful cultivation of tea/^ 

After describing tbe geological features of these mountains, 
taying made a special study of tbe subject, be summarizes bis 
opinions as fallows :— 

1. That the tea plant may be successfully cultivated in India. 

2. That this can be expected nowhere in tbe plains from 30*^ 
north down to Calcutta. 

3. That in tbe Himalaya mountains near tbe parallel of 
notwithstanding some circumstances of soil and moisture of climate, 
the tea plant may be cultivated with great prospect of success ^ 
that a climate here may be found similar in respect of temperature to 
tbe tea countries in China ; that in the direction and great slope of 
the hills, the absence of table-land or elevated valleys, and the con¬ 
tracted figure of the existing valleys, are the chief difficulties in the 
way of cultivation, which may prevent tea from being produced in 
great quantity on any one spot* 

4. That the most favourable ground for a trial is a tract on 
the outer ridges, extending from 3,000 feet above the sea, or the 
point where the hot wind ceases, up to the limit of winter snow. 

5. That in the valley of the I>hoon, if not the better, the 
inferior sorts of tea might be produced.”' 

The opinions expressed by Dr. Falconer in the above letter are 
remarkably similar to those of Dr. Royle submitted from England 
about the same time ; and, as the latter declared, without any 
communication of ideas, for the two essays must have crossed each 
other at sea. Among the localities recommended by Dr. Royle 
were Bhiin Tal, Hawalbdgh, Debra, and Pinjor in valleys from 
2-2,500 feet in elevation above the sea; also Almora, Jerrapani^ 
Nahan, and Subathu at elevations of 4 to 5,000 feet; also MuSr- 
soorie at 6,500 feet. 
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Shortly after this Dr. Falconer received orders to examine the 
Br F imme’ country situated between the Jumna 

and the Ganges for the purpose of selecting 
suitable sites for tea nurseries. In view also of the experiments 
that were to be undertaken in Kumaun, a letter was addres^d to 
Mr* G. W. Traill, Commissioner of that province, Dr. Wallich, 
OfSciating Secretary to the Tea Committee, dated 28th June, 1834, 
requesting him to render what assistance he could in order to carry 
into the object in question. In Mr. Traill the Government 

found an officer well qualified to undertake this work* He was 
assisted by Mr, R. Blinkw’orth, who was then at Almora acting as 
plant-collector under Dr. Wallich for the Calcutta Botanical Gar¬ 
den. Two sites were chosen for nurseries in which to sow the 
seeds that w’ere shortly expected from China. They were—Lachh- 
mesar near Almora and Bhartpur near Bhim T^* They axe thus 
described by Mr. J. H* Batten, B.C.S., who "was aftervrards 
Commissioner of this province,^—^‘the former occupying three acres 
of old and easily acquired crow n land on the north-west slope of the 
hill below the capital town at 5,000 feet above the sea, the latter 
occupying four acres at 4,500 feet above the sea in the near neigh¬ 
bourhood of the Bhim Tal lake, which is situated on the first step 
of the mountains above the Bhamauri Pass.” It was in this same 
year (1834) that through the energetic researches of Captain 
Jenkins and Lieutenant Charlton some specimens of the true tea 
plant of Asam w^ere obtained, and thus confirmation was secured 
as to its being really wild in that country. 

The question of selecting sites gave rise to much discussion; 

some, such as MeCIeliand, Griffith, &c., be- 

SitcB ^ i f I 

ing in favour of restricting cultivation to 
Asam, or to countries with a similar climate, on the assumption 
that a damp and equable climate was necessary for its proper 
growih. As far as the Asam plant was concerned, this has been 
proved to be good advice, and results have shown that though the 
Asam tea plant is botanically the same species as that of China/ 
it is not sufficiently hardy to bear the extremes of temperature to 
which the Chinese variety is exposed in the tea gardens of JTorth- 

^ “ Notes ani recollections of tea caltivation in Knmann and Garhiral, 
IjyJ.H Batten, b.c.s., retired. Journal, Agri-Hort. Society of India, Vol. V., 
Fart !¥., p. 53, 1878. ^ See F . Ind., i., p. 292. 
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■Western India. In China itself, where the area of tea cultivation 
extends over nearly twenty degrees of latitude, there must be many 
degrees of hardiness in the plants which are grown throughout this 
wide extent of country. 

Previous to the rediscovery of the tea-plant in Asam, the sites 
Tea-plant diacoTered recommended for cultivation in India had 
in Asam, reference solely to the Chinese plant, as far 

as was known about it at that time. In most cases these sites have 
proved successful so long as cultivation was restricted to the Chi¬ 
nese variety^ or with hybrids only slightly crossed with that of Asam. 
The pure Asam plant, on the other hand, requires a hot and moist 
climate; in fact the more unhealthy the locality may he from the 
above cause, the greater the chances of success. The discovery of 
the true tea-plant in Asam naturally gave rise to a considerable 
amount of partiality in favour of restricting the cultivation of tea 
entirely to that country or its neighbourhood; and consequently 
attention was diverted from the more distant nurseries in Kumaun 
and Garhw&l. These nurseries, however, were in good hands, and, in 
spite of all drawbacks, the success of the experiments soon became 
evident. At this point, it will be advisable to confine attention to 
matters more immediately connected with the subject of this notice, 
the progress of tea cultivation in Kumaun and Garhwal. 

The first hatch of plants numbering about 20,000 were despatch- 
Cuitivation in Ku- from Calcutta in 1835, but very few of 
these arrived at their destinations alive ; and 
of the seeds sent to Dr. Falconer not one germinated, a fact not to 
be much wondered at, considering the length of the journey they 
bad to undergo, and the short-lived nature of the seed. The plants 
flourished in the two Kumaun nurseries and produced abundant 
crops of seed. In the Sahdranpur garden plants were also to be 
seen, the offspring of seed produced at Koth in Tihri-GarhwaL 
In 1841, Dr. Falconer, who was then in charge of all the tea 
plantations in Korthem India, visited the two Kumaun gardens. 
At the Bhartpur nursery he found 1,344 plants. Of these, 291 
were original plants introduced in 1835 ; 153 were seedlings of 
1840, and the remainder were from layers made in this and the two 
preceding years. At Lachhmesar there were 3,840 plants ; 

250 of the original plants of 1835, 2,072 seedlings of 1839 and 
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ISIOj and ite rest layers. The greater success of the latter garden 
he attributed partly to its better site, but in a great measure to Mr., 
Blinkworth, who happened to be residing in the neighboarhood. 
On the whole, he con,sidered the results np to this time as roost 
encouraging. Shortly after this he paid a visit to the Garhwal 
nurseries and reported similar progress. As far, therefore, as the 
plants were concerned, everything looked promising ; bnt nothing 
was known as to the quality of the leaves for the manufacture of 
good tea. At that time there was very little practical knowledge in 
India regarding the various processes of tea manufacture, and in 
order to avoid nnfavonrable opinions at the outset ihrongh the 
attempts of unskilled workmen, Dr. Falconer strongly recommended 
that two complete sets of Chinese tea roannfactnrers should be 
snpplied for the nurseries in Knmaun and Garhw&l, especial care 
being taken that these men should be of the best descrip¬ 
tion. 


A small manufacturing establishment was accordingly sanction- 


Chinese laboni imported. 


ed by Government. Some men who were 
selected for this work by the Commissioner 


of As4m declined to go to Komann. Dr. Wallich, however, suc¬ 
ceeded in engaging the services of a party of Chinese artizans in 
Calcutta. These were accordingly sent np to Knmann, together 
with a set of implements all under the charge of Mr. Milner, who 
happened to be on his way to Saharanpnr to take up his duties 
there as Head Gardener. They arrived at their destination in April, 
1842. The Chinamen, as soon as they saw the Knmann tea bushes, 
all declared that it was the genuine China plant; and, in their 
opinion, far superior to that of Asmn. They recommended that 
the plants should be pruned down close to the ground, so as to 
encourage the production of a fine crop of young leaves in the suc¬ 
ceeding spring. They managed to make a small quantity of tea 
with the leaves of that year, a sample of which was taken to Eng¬ 
land by Dr. Falconer a few months afterwards. This sample w’^as 
submitted to the celebrated tea-brokers Messrs. Ewart, Maccaughly, 
and Delafosse in London in September, 1843, and they reported as 
follows :—The tea brought by Dr. Falconer as a specimen of the 
growth of the China plant in the Himalaya mountains resembles 
most nearly the description occasionally imported from China under 
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the name of Oolong. This resemblance is observable in the appear¬ 
ance of the leaf before and after infusion. The colour of the liquor 
is also similar, being paler, and more of the straw colour than the 
general description of black tea. It is not so high flavoured as the 
fine Oolong tea, with which we have compared it, and it has been 
too highly burnt in the preparation, but it is of a delicate, fine 
flavour, and would command a ready sale here.” 

After the departure of Dr. Falconer, the Saharanpur garden was 

put under the charge of Dr. W. Jameson,. 

Dr. Jamesoxfc. _ i i i 

whose energy and indomitable perseverance 

contributed mainly to the success of tea cultivation in Northern 
India. He was also an active witness of the progress of tea culti¬ 
vation from its experimental stage to the period when its profitable 
cultivation justified the Government in handing it over to private 
enterprise. A sample of probably the same tea as that of Dr. Fal¬ 
coner above referred to was sent by Dr. Jameson to the Calcutta 
Chamber of Commerce, where it was pronounced to be a tea of 
very good marketable value, and worth in London about 25. 
per pound. Another portion of this sample sent to London 
was reported on by Messrs. Thomson of Mincing Lane, and pro¬ 
nounced to be of the Oolong Souchong kind, fine-flavoured and 
strong. This is equal to the superior black tea generally sent as 
presents, and better, for the most part, than the China tea import¬ 
ed for mercantile purposes.” Dr. Jameson visited the Kumaun 
plantations in April, 1843, and found them in a very satisfactory 
state. The Chinamen were manufacturing a different kind of tea 
which appeared to be far superior in quality. Some samples of the 
above contained in sixteen small canisters were despatched in Au¬ 
gust to the India House. The flavour of this tea was somewhat 
spoilt by the wax-cloth in which the canisters were wrapped. 
In other respects, however, the reports were most satisfac¬ 
tory. 

The history of the progress of the various tea plantations in 
North-Western India from this period, Le.y 
from the year 1844 until a few years ago, 
when the last of the Government gardens passed into private hands, 
is chiefly to be gathered from Dr. Jameson’s annual reports to Gov¬ 
ernment, some of which have been published in the Journal of the 
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Agri-Horticciltanil Society of India.^ In his report^ dated 28tl! 
February, 1844, be gives a full account of the Knmami nurseries, 
their number and extent, as well as the number of plants contained 
in each ; he also enters into some particulars regarding the mode of 
manufacturing the tea. There were at this time five separate nurse¬ 
ries scattered over four districts ; their total area amounted to 55 
acres, and they contained 4,306 tea-bearing plants. More land 
being required, new nurseries were marked out by Dr. Jameson, 
and some of the old ones were extended, making in all an addition 
of 66 acres. . Dr. Jameson's intimate knowledge of geology enabled 
him to select these new sites with great advantage. The total quan¬ 
tity of tea manufactured in 1843 was 1911h. In discussing the 
future prospects of tea, Dr. Jameson clearly shows the success of 
the experiment so far, and urges the necessity of greatly extending 
the cultivation of tea in the provinces of Kumaun and GarhwaL 
He says :— 

The plants now amonnt to 150,000, and these will he doubled, I 
trust, or tre'bled annually ; and were there only seed in sufficient numbers, as they 
geminate lU'Cmt freely, provided they are fresh, the aspect of the nurseries in an 
infinitely short space of time would he changed; for instead of patches there 
would soon be districts covered with tea plants * * * * ^ 

The nursery at Kaulsglr in the Dehra Dun contains about 4,500, and here the 
plants are^thriring as well as in any other of the nurseries. It is, however, to 
he proved whether the leaves yielded by the plants in this locality are fitted for 
making tea of a superior quality, as it has been ascertained that all the tea grown 
in China at low eieratioDS is of an inferior description. If, however, it does 
prove to be a marketable article, and equal to that produced in the neighbourhood 
of Canton, avast field for enterprise will be opened up, whether Government consi¬ 
dered it worthy of their own attention, or it be brotjght about by private capital. 
Water carriage will soon, it is hoped, be within two or three marches of this valley, 
which will also be a strong inducement, in addition to the above, to make capital¬ 
ists invest their capital in this channel, and thus we trust ere long to see the hill 
provinces, which at present yield but a trifiing sum to the revenues of the State, 
become as important, in an economical point of view, as any of those in the plains 
of Hindustan.’’ 

In a letter to Dr. Boyle dated 1st Jnly, 1844^ Dr. Jameson after 
having made an inspection of all the nurseries writes :—At Koth, 
Bama Serai, and Gadoli in the Garhwal Hills, the tea plants are 
thriving admirably; many of them being nearly six feet high.” In 

iSeeVoLll, p. 323; Yol. lY., p. 173; and Yol. YL, p. 81. For the 
first few years Dr, Jameson corresponded regularly with Dr. Boyle, and the sub¬ 
stance of his letters is contained in a paper by the latter published in the 
Journal of the Agri.-Hort. 8oc , Yol. Y1I-, part II., p. 11. 
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a later letter he informs Dr. Royle that the Chinese manufacturers 
denied that green and black tea were made from different plants, 
and that it was only a difference in the mode of manufacture. In 
another letter he mentioned that 436tt). of tea had been made, and 
that three acres yielded 1621b. of tea; that he had then 120 acres 
under cultivation, and hoped soon to have double this area. 


In Dr. Jameson’s next report, published in 1845, he gave a 
detailed account of the progress made daring 
the preceding year at the several gardens 
in Kumaun and Garhwal. Seventy-six acres of land were added 
and 94,100 plants were put into them. In September and November 
upward of four lacs of seeds had been sown, of which 167,000 ger¬ 
minated and were still germinating. Three hundred and seventy- 
five pounds of tea were manufactured, showing an increase of 185 lb. 
on the preceding year ; and as the plants were still young. Dr. 
Jameson was confident of a steadily increasing quantity per acre 
every year. In this report he entered into the subject of cost and 
profit, and shows by the following estimate the amount of profit 
that might be realized from 6,000 acres of tea, on the assumption 
that an acre was capable of yielding one maund of tea :— 


The expenses of cultivating 6,000 acres 
Ditto of making the tea 

Ditto of packing the tea ... 

Land rent, carriage to Calcutta, &c. ... 


Es. 

87,000 

39.975 

2,259 

36,600 


Total ... 1,29,734 

To value of 6,000 maunds of tea or 240,000 seers at Ks. 2 per 

seer ... ... ... ... ., 4,80 000 

Or say that the tea sold at Re. 1-8 per seer ... •>. 3,60,000 

Expenditure ... ... ... ... 1,29,734 

Balance ... ... ... ... 2,30,266 


Regarding the Garhwal nurseries, Dr. Jameson reports that 
Garhwal Kanlagir in the Dehra Dan consist¬ 

ed of six acres and contained 8,000 plants. 
At Koth in the Bhaddri valley, elevation 5,000 feet, there were 729 
plants ; and in the Rama Serai nursery, elevation about the same, 
728 plants. About a quarter of the total number in the two latter 
nurseries were a portion of the plants which came originally from 
Calcutta. Another nursery at Gadoli near Paori, established by 
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I)r, Jameson in 1843^ coiitoinecl 5,000 plants. Shortly after this 
Dr. Jameson sent a sample of Delira Dun tea to Dr. Royle for an 
opinion^ wHcli was fayoiired by Mr. R. Twiiiin^if, who rep lifted as 
follows:— I have carefully tasted your >saffiplc of Ilim^ilayan 
tea, and I really thiiih it a promising specimen. The favour is not 
strong, but it is delicate and pleasant, and a little, methoiight, of tlio 
Orange Pekoe character. The conijilexion of the leaf is rather good, 
and pains seem to have been taken in the manipulation.’’ This 
favourable account was very gratifying to Dr. Jameson, who at once 
foresaw the profit that would result by extending tea cultivatioii 
throughout the Diia. Other samples tvere submitted tlirougli the 
Court of Directors for professional examination in London, and the 
reports, on the w’hole, were most satisfactory. Dr. Jameson receiv¬ 
ed about this time from the Court of Directors grateful acknowledg¬ 
ment for the good work already done by him. The sales of tea at 
Almora, two of which had lately been held, showed an increasing 
appreciation of Indian tea by natives as well as by Europeans. 
The average price offered for black tea was seven rupees per seer. 
In 1847, Dr. Jameson wTote to Dr. Royle :—The tea this year 
will, I think, be very superior to anything yet made, as it has been 
manufactured and packed under advantages ivhich w^ere not prr>- 
curable until now ; that is, there is now a sheet-lead maker attached 
to the manufactory.” Another sale was held this year at Paori. 
The amount realized for green tea varied from Rs. 10-8-0 to 
Rs. 9-4-0, and black from Rs. 7-8-0 to Rs. 4 per seer. About 
this time, Dr. Jameson received orders to select sites for new” plan¬ 
tations in the hilly districts betw’een the SathiJ and the Ravi, 
which resulted in the establishment of the Kangra valley nur¬ 
series. 

Dr. Jameson’s third report^ gives further details regarding the 

condition of the different nurseries. His 
Third report. • i-i 

observations as to soil were to the eiiect 

that the tea plant thrives well both in stiff and free soils, but ap| 3 a- 

rently better in the latter, or in a mixture of the two ; wdth regard 

to elevation, that it thrives equally well at heights ranging from 

2,200 feet above the sea to 6,000 feet. The area under cuitivatioa 

at this time was 162^ acres, and the minimum yield of tea per acre 

‘ X, Agri-Hor., CaL, YI., pt. !i. 

Il3' 
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was 8011). It is also stated in this report that about half the quan¬ 
tity of the ^ JPoucliong^ (black tea) was bought up by natives at an 
average price of Rs. 6-8-8 per seer. The coarse Boliea tea Avas sold 
to the Bhotiyas at from Rs. 2 to Es. 2-4-0 per seer for export 
to Tibetj where it successfully competed with the tea imported to 
that country from China. Other interesting matters are discussed 
by Dr. Jameson in this report, but space will not permit to give 
more than the headings of these subjects :— 

1. On the method of preparing ground prior to forming a plantation, viz.^ 

fencing, draining, ploughing, trenching, &c. 

5. On seeds 'when ripe, the season of ripening,, and the methods to be adopt¬ 

ed to ascertain it. 

3. On the method of sowing seeds and season, and on the treatment of the 

young tea plants after they have germinated. 

4. Method of rearing plantations, by sowing seeds, by layers, and by cut^ 

tings. 

6. On the method of transplanting, and the season. 

€. On pruning, best season and mode. 

7. On irrigation. 

8. On the tea plant; season of flowering; its character and species ; amd 

on the advantages to be derived from inaporting seeds from China. 

8. Method and season for plucking and gathering leaves, 

10. On the method of manufacturing black tea. 

11. On the method of manufacturing green tea¬ 
ls. Packing tea. 

13. Manufacture of sheet-lead. 

14. Tea manufacture. 

15. Implements required in manufacturing tea. 

In a letter to Dr. Eoyle, dated 25th January, 1849, Dr. Jame¬ 
son states that 2,6561b. of tea had been manufactured in the pre¬ 
vious season, of which 6001b. (black and green) had been sent to 
England, that there would he 400 acres under cultivation at Kau- 
lagir by the end of the season, and at Paori he expected to have 
2-3,000 acres. One hundred thousand plants were sent to the 
Kangra valley, and he hoped in the course of eight or ten years to 
have a suflScient number of plants in the Kaulagir plantation to 
plant the whole of the Dun, 

In 1848, the services of Mr. Eohert Fortune, already well 
^ ^ known as a horticulturist, were engaged by 

the Court of Directors to make an expedi¬ 
tion to the northern part of China in order to obtain plants of 
hardier varieties, as well as to investigate the mode of manufacture 
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in that part of China. In all this he was completely snccessfiiL 
About 8,000 plants and several packets of seeds were despatched by 
him to India from localities celebrated for the good quality of their 
tea* He returned in 1851, bringing with him 12,000 more plants^ 
together with a large quantity of seed in a germinating state. With 
these he proceeded at once to the Himalayan nurseries, which he after¬ 
wards inspected officially by request of Government, In Ms report 
on the condition of the nurseries he mentions eight as being at this 
time under Government control, viz,, one in Dehra Diin, one in 
Garhwal, and six in Kuraaun. Their names are : — Kaulagir (Dehra 
Dun) : Gadoli (Gax'hwal) : Hawalbagh, Lachhmesar, Kapena, Anu, 
Kuasar, Bhartpur, and Basiya (Kumaun), 

Some remarks of his on each of the above may be briefly given 
here :— 

1. Kaulagir plantation. —^The soil is composed of clay, sand, 

and vegetable matter, on a gravelly subsoil of rocks 
similar to the surrounding mountains. The plants ap¬ 
peared less healthy than in good Chinese plantations 
owing (according to Mr. Fortune) to— 

(a) The flatness of the land : (6), the system of 

irrigation: (c), too early plucking: (d), hot 
drying winds. 

2. GadolL —Soil composed of loam, sand, and vegetable matter, 

very suitable for tea. Very like a Chinese plantation ; 
plants healthy and prospects good. 

3. Jldwalhdgh. —Land undulating similar to Chinese tea coun¬ 

try ; soil a sandy loam mixed with vegetable matter ; 
land terraced and sloped. Terrace cultivation is not 
adopted in China* 

4. LaeMimesar and Kapena. —Situation steep ; soil Bght and 

sandy, rarely irrigated ; plants in good order. 

5. BUm TdL —(a) Ann and Kuasar : land low and flat, area 

46 acres ; bad situation : {?#) Bhartpur: 4| acres of 

terraced land ; soil, light loam mixed with clay, slate, and 
trap rock and a small amount of vegetable matter ; well 
adapted for tea : (c) Basiya, 75 acres of sloping land, 

plants most healthy, which are not irrigated. 
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Mr. Fortimo also visited two plantations belonging to zamindarSy 
the first called Loliba in Eastern GarliwiVl, 50 miles west of Alinora^ 
and at 5,000 feet altitude ; excellent land. In 1844, 4^)00 plants 
from the Government plantations were pnt here, hnt failed owing 
either to want of knowledge or mtentional cairoh'ssness. The other 
plantation called Katyiir was situated near Baijnath in Western 
Kumaiin; the ground was undulating ; tlu^re were nnincrons 
streams, and the soil was fimtile. Captain (now. (3(uieral Sir H.) 
Kamsay’s two plantations eaxdi of four acres wivre jdanted in 1850. 
Good management produced good results, Tlie labour and manure 
of the two noighhouring villages were secured in li(ut of taxes. At 
the close of his report Mr. Fortune gives some advice’* on certain 
points connected with tea cultivation in tins part of India: (1) 
The land best suited for tea, ho considered, should bo undulating 
and well drained, and such as would produce good (Tops of niandiia 
or wheat, moist but not stagnant. (2) Irrigation Ik^ (1(‘,dared to 
be generally injurious and should be rcsortcnl to only on (vnu^rgm^ 
cies. (3) Plucking in China was never carriixl on until tlie third 
or fourth year after planting, and was only necessaiy up to this 
time for forming good bushes ; >sick1y |)ltuits sliould not ho plucked. 
(4) The most suitable climate was to l)e Ibnnd in T]a,st(n"n (Jarh- 
wal and Kumaon, At H4wall)agli, tln^ ihermomotric^ rc^adings 
showed a great similarity of climafo with lha,t of China. The rainy 
season in China is earlier, and tlio hoticst iinu^ is in Jtdy and Au¬ 
gust, whereas in India the lujttest month is Juno. 

In appendix B. the annual yield of mannlacvturod i-(\a for each 

_ garden (h(>t\V(H‘u 1818 and 1858-09) is given 

OnttErn. « % . , 

as lar as could be nsc(‘rlauH^«l from scnti<'r(Ml 

reports and office records. Witli tin? ( 5 X(*(‘])iion <4' ihe <hMluetions from 

these figures, there is little to add regarding (he laicr history of tea 

culture ill these provinces hey on d the g<‘n(‘ra1 ecnuduslori as to the 

ultimate success of the part which (loviu-unnait luiihniook with (he 

able assistance of Dr. Juiuesou in ord(‘.r to bring alxnil the complete 

establishment of the tea trade in North-W(‘s(i India. As early as 

18()4 Dr. Jameson was of oinnion that, owing to the increase of 

private enterprise and the production oi’ seed in privai.e gardtms^ 

Government would bo jnsf.ified in handing over the tea planta-tions 

to private capitalists. Government,” lie says, has done its work 
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in proving tliat tea (an be profitabh enltiroted in Xorth India. 
Seeds ami seedlings luive been distributed and skilled worknif-n 
supplied to planters in various parts of India/’ Tlie extraordniarv 
progress which occurred within a few rears may be uncIcTSteod from 
the follow'ing facts :—In the year 1847, and up to 185!'b tea caltiva- 
tion was confined eiitirdy to Government plantations^, the total area 
being 166 acres. In 1859 the land under tea in Belira Bi'iii did not 
exceed 700 acres^ and in Kumaun there was only one small private 
estate besides the Government })iantatioiiS. In 1880 the area 
as follows :— 



Humber 

of 

gardens. : 

, Area- 

Kiimatm 
Garhwal 
Dehra Don 

... 

33 

10 

20 

; Acres. Eowis. 

! 3,342 3 

1 634 3 

6,960 0 

Fo1c«. 

10 

0 

0 


Total ... ^ 

63 

; 10,937 2 

i 

10 


On the occasion of the recent International Exhibition at Mel- 

Indian teas in the Aus- bournethe opportunitj was taken of bringing 
traiiaa markets. Iq the notice of the Australian people the 

merits of Indian-grown teas. The undertaking was entirely success¬ 
ful^ and the prospects of Indian tea-planters have thereby received a 
great impulse- They will now have a better chance of satisfying 
a demand for Indian tea on its own merits, and the prejudice in 
favour of Chinese tea which went so far as to encourage the doubt¬ 
ful practice of selling Indian tea as that of China will undoubtedly 
lose ground. The planters in Asam and Bengal iviii be mom 
directly benefited by these imports to Australia. For the teas of 
North-West India a market closer at hand is required. Efforts are 
now being made to renew and extend the Indian tea trade beyoiid 
the borders of the North-Western frontier wdiere the demand'is 
practically unlimited. Mr. J. B. Fuller in his report on the 
foreign trade of the North-Western Provinces and Oudh makes 
the following remarks as to the advantages of opening up a trad© 
between Kumaun and Tibet:— 

« So far as the commercial interests of these provinces are mncemttij tte 
most interesting point in the traffic thej transact with Til*et is the o|«iiag it 
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might afford for the inferior classes of Kamann tea, which will not bear the cost of 
carriage to the sea-board. At present the markets of Tibet are closed by the uni¬ 
ted influence of the Chinese Goreriiment and the Tibetan Lamas, who, having the 
monopoly of the wholesale and retail tea supply of the country, are naturally 
averse to the competition of a traffic in Indian tea, which might be more diffi¬ 
cult to engross. The strict monopoly to which the tea trade between China 
and Tibet is subject is fully described in a recent report by Mr. Colbourn 
Baker, H. B. M.’s Consul at Chung Ching: his remarks, which specially relate to 
the prospects of a tea trade between Assam and Tibet, apply no less pertinently 
in the case of Knmaim, and the result of the system which he describes is that 
daring the year under report not only was no tea exported to Tibet from these 
Provinces, but Chinese tea was actually imported into native Oarhwal by the 
Hilang pass. * Tea’, Mr. Baker writes, ‘is to the Tibetan more than a luxury: it is 
an absolute necessity.’ Yet the Tibetans on our frontier are compelled to pur¬ 
chase tea of atrocious quality, the price of which has been swelled by a long and 
difficult transport from the eastern extremity of the country; while immedi¬ 
ately across the frontier there are tea gardens whence they could be supplied 
with a better article, at a cheaper price, and with profit to the Kumaun tea- 
planters as well as to the itinerant traders (Bhotias) through whose hands it 
would pass. The price of brick tea per Tb. on the Kumaun-Tibet frontier is not 
known with accuracy, but since Mr. Baker shows that its price is increased 
from 41 annas to 8 annas per IB., by transport from Bathang to Lhassa, which is 
not one-third of the way, its price on the Kumaun frontier must be very con¬ 
siderable and much in excess of what Kumaun planters could supply it for. 
Were the trade opened therefore the Tibetans would get cheaper as well as far 
better tea than what they at present consume, which in the words of Mr. Baker 
is ‘the merest refuse,’ consisting of little else than the twigs and brushwood of 
the tea plant, and vastly inferior to the very sweepings of Indian tea godowns*. 
The tea-planting industry of Kumaun would benefit largely by the opening out of a 
trade, which would enable it to dispose of its coarser produce easily and cheaply. 
So heavily is Kumaun tea handicapped by the expense of transport to Calcutta 
that the most profitable portion of the trade even now is that transacted in 
green teas with merchants from Central Asia who purchase the tea at the fac¬ 
tory and carry it away themselves, saving the planters the expense and trouble 
of packing. Kumaun planters are well aware of the advantages which a trade 
with Tibet would give them, and a former manager of the Kousani Tea Company 
actually manufactured brick tea and endeavoured, but unsuccessfully, to get it 
into Tibet. Lastly, the Bhotias, in whose hands the Tibet trade lies, would 
derive great benefit from the substitution of a new article of commerce for 
borax, the price of which has fallen under American competition too low to 
afford substantial profits on its import.” 


Tea in Debra Dun. 


The great success which has attended the cultivation of tea in 
Dehra Diin was hardly anticipated by Dr. 
Royle, who appeared to be decidedly in 
favour of a higher elevation. The locality which he recommended 
as being the most suitable for experiments in this district was a 
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place called Jarrapani half way between Eajpnr and Mnssoorie and 
about SjOOO feet above the sea. The flatness of the ground in the 
Diin however ivas probably the chief cause of its being rejected in 
the first instance ; for it had been observed that in China the 
finest tea plantations were situated for the most part on sloping 
grounds Dr. Falconerj who succeeded Dr. Royle at Saharan pur, on 
finding that the tea plant would grow even at Saharanpur, was 
naturally led to a difierent conclusion, and it was at length decided 
to commence operations in the Dun, The first tea plants were 
introduced in 1842, and two years later the Kaulagir plantation was 
started under the superintendence of Dr. Jameson, who is still living 
to witness the successful results of his energy and perseverance. 

In 1847 this piece of ground covered about eight acres. The 
plantation was added to from time to time 
until over 300 acres were under cultivation. 
It was visited in 1850 by Mr. Fortune, w’ho was deputed by Govern¬ 
ment to inspect the tea plantations in India and to submit a report 
on their condition. The result of his visit led him to condemn the 
Diin as altogether unsuited for the cultivation of tea, Ihe Kaula¬ 
gir plantation happened just at this time to be in an unsatisfactory 
condition, but for reasons depending on the mode of cultivation, 
and not, as time has shown, on account of any radical defect in the 
locality. At any rate the defects, such as they were, were soon 
remedied by Dr, Jameson, and the good prospects of tea cultiva¬ 
tion in the Diin were ensured. At a lecture given by Dr. Boyle at 
the Royal Asiatic Society a letter from Captain Cautley was read 
in which he gave the following description of the Debra Dun plan¬ 
tations :—I saw the Government garden near Kaulagir, in which 
there were 4,000 plants gromag most luxuriantly, the whole in full 
blossom. I believe that the whole of these, with the exception of a 
few brought from the hill plantations, are seedlings ; and certainly, 
as far as luxuriance of vegetation goes, I never saw anything so pro¬ 
mising in my life. There cannot be a doubt of the tea growing 
luxuriantly in all this part of the Dun.” Dr. Falconer was also 
present at this meeting and spoke strongly in favour of extending 
cultivation in the Dehra Diin, not only on account of the suitable 

1 Mr. Fortune was no doubt similarly influenced when criticising the cwidi- 
tlon of the plants at Kaulagir daring his inspection tour in 1B50. 
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climate and soil, but also because of the large amount of cleared 
land that was available in that locality ; labour too, he maintained, 
was cheap as well as carriage. 

The yield of tea and seeds from Kaulagir plantation duidng the 
years 1861 to 1865 is given below:— 



1861-62. 

1862-63. 1 

1863-64. 

1864-65. 

1865-66. 

i Black 

1 m 

\ 1.755 

t 14,082 

lb. 

ib. 

lb. 1 

1 lb.. 

Total 

16,737 

18,9 J6| 

19,8784 

26,078 

36,202 

Seeds 

Mds. 

86Q 

Mds. 

1,307 

Mds. 

860 

Mds 

1,050 

Mds. 

lOOQ 

Eemarlss | 

Oattum 
lessened by 
severe 
drought. 


Ten acres Two acres 
added to added to 
planta- plantation, 
ticn. 



This plantation after having remained for upwards of 23 years 
under Government management was sold in 1867 to the Raja of 
Sirmor for two lacs of rupees. In 1868 the receipts amounted only 
to Rs. 1,401, but the garden now promises to become a valuable 
source of income to the purchaser. In 1866 the road over the 
Mohan pass was constructed and a much more direct route was 
thus established for the carriage of tea from the Dun. 

Shortly after the formation of the Government plantation 

^ several other gardens were started in the 

Other gardens. , i t ft 

Dun, including Harbanswala and Arcadia, 

both now belonging to the Dehra Dun Tea Company, the largest and 
at the present time the most successful concern in the Diin. Many 
of the other gardens however failed, either from want of capital to 
.start with, or because the managers were totally ignorant as to 
how the plant should be cultivated or the tea prepared. Since the 
year 1850 however the prospects of tea-cultivation have gone on 
improving and every year sees an increase in outturn and a finer 
quality of tea. In 1857 Dr. Jameson estimated regarding the tea¬ 
bearing capabilities of the Dun as follows : area 100,000 acres ; yield 
10,000,000tb ; average per acre 100R> Although the additional 
land brought under tea cultivation is annually considerable^ it seems 
improbable that such a large area as calculated by Dr. Jmneson will 
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ever be ntilized for this purpose. On the other hand his estimate of 
outturn per acre was far too small, as will be seen bj some detailed 
statements which follow. In 1863-64 only lj700 acres were under 
tea cultivation. 

The question a& to the effect of canal irrigation on tea plants 

, . . seems to be finally disposed of. Fine 

ImgatiOB.. • ^ 

healthy plants are now to be seen where 
formerly^ when artificial irrigation was practised, the plants were 
sickly and sterile patches of soil were frequent. These patches 
were caused, it is supposed, by the excess of lime contained in the 
water ; the low temperature of the water no doubt contributed to 
bring about the injurious conditions as described above. Artificial 
irrigation has therefore been altogether given up by most of the 
tea-planters in the Dun, and a marked improvement in the 
healthiness of the plants has been taken place in consec^uence* 
Other causes have also combined to bring about better results. 
Greater attention for instance is being given to the advantages of 
manuring. Firewood, an equally indispensable article, is yearly 
becoming more scarce, and is likely to prove a cause of anxiety 
for the future. Until recently a large quantity of tea used to be 
bought up by merchants from Kdbul and Central Asia, who took 
it away with them in their own bags. Tea of very average quality 
was thus sold at from 13 annas to one rupee per Ih. The trade with 
EAbul will in all probability be renewed now that hostilities with 
that country have ceased. The quality of the Dun teas as 
regards flavour and aroma has a close resemtdaiice to that of the 
other kinds produced on the Himalaya in Kumaon ami Kangra. 
Two varieties of the plant are cultivated, the China and a 
hybrid between it and the Asam plant, the latter being more 
closely related to the China than to the Asaiii variety. The Asam 
and As4m hybrid are found to be too delicate for cultivation in this 
part of India. There are at present twenty plantations in the Diin, 
making up a total area of 6,960 acres. The Debra Dun Tea Company 
have lately introduced at their factories sets of rolling machinery 
which have prov^ed to be a great saving ot labour. The outturn of 
tea from the Dehra Diin Tea (Jonipany's plantations in 18 1 9 was 
313,058 lb., an average that is of 439 lb. per acre. The cost per 
acre amounted to Ks. 133-10-7. 
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a Tho dearpasB In yield waa owing to drought during the oold aeaaon and in April and May. There was, howevtr, an abundant supply 
of seed this year, viz^ a, 2^0 numnda, which waa ueyertheleas uneq^ual to meet the demimd. Of tho manufactured thii year 16,000 ft. 
Were sent to Kuglatid and tho rest was sold by auction, 

t The dry weather during April flnd May affected all.lhe plantation! in North-Western India i hence the decrease in yield t}iii yeap, 
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Receipts and Expenditure of the Gcmerrmient plantations, 1882-1859* 


i 

1862-6S. 

1863*64. 

1864-65. 

1865-66. 

1867 68. 

1868-6a 


Bs. 

Rs. 

Rs. 

Ks. 

, Rs. 

Rs. 

Keceipts ... 

1,11,006 

^ 1,04,387 

... 

82,180 

7,276 

... 

Expenditure, i 

66,000 

64,300 

69,199 

68,000 

26,000 

i 14,607 

Balance ... j 

46,006 ' 

40,087 

••• 

24,180 

•a* 

■ i 



* This does not include credit for 700,rioo plants distributed gratis - also seeds 
for which Ks. 14,060 might have been realized by selling to planters in Kangra. 
The records are too imperfect to give the full details for each year. 

Actual outturn of tea from plantations of Kumaon, Dehra Diin^. 

and Kangra Valley for the last ten years:— 


f-i 

t- 

00 

... 619,072 fb. 

1876 

... 1,635,300 

lb. 

1872 

... 741,769 „ 

1877 

... 1,398,785 

i9 

1873 

... 981,854 » 

1878 

1,632,064 


1874 

...1,217,975 „ 

1879 

... 1,.800,000 

5 , uncertain* 

1875 

... 1,289,532 „ 

IS80 

... 1,945,181 


Estimated crop for 1881 ... 


... 1,S68,*900 



Disteibutidn of Tea Seeds. 


From the Ificmaon, Garhwdl arid Delira D^n NiiTseries^ 1860-67^ 


1860-61. 

1861-62. 

1862-63. 

1863-64. 

1864-66. 

1865-66. 

1866-67. 

Mds sisJ 

' Mds. srs. 

Mds, srs. 

Mds. srs. 

Mds. srs. 

Mds. srs.. 

Mds. srs.. 

2,220 0 

No record 
found. 

2,859 32 

2,361 0 

2,842 0 

2,103 0 

1,643 0 


The records for 1861-62 are not procurable. 
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Tto folloiriiig references are to some works bearing on tb© Botany, Mentifio aai Bwaomic* of 
the HimMayan districts of these provinces :— 

REFEREKCBS. 

Sgientipic Botajo*. 

1. Hortiia Indicms Malabarictis continens Eegnl MalalwTici ommis geoeriss 

piantas variores, by W. Yan Eheede Van DrakeBstein and J* Caseaiinin. 
Amsterdam, 167S-S6. This work contains many plates with imma In 
the Fersian and Hindi characters. 

2. Herbarium Amboinense, by G. E. Knmph, edited by Bnrmami. Amsterdam, 

1741-5. The descriptions are in J[*atm and Batch, and refer to many 
Indian plants. 

3. Flora Indica, by N. J. Barmann. Amsterdam, 176S. It ccmtalnE a number 

of good plates of rare Iniadn plants. 

4- Indian Cyperacesa, by Professor Bottler. Ckipenhagen, 1773. 

6. Flora Cochin-chinensis, by J. de-Loureiro, ed- Willdenow. Berlin., 17S3. 

6. Plants of the coast of Coromandel, by Dr. W. Roxburgh. Londcm, 1795- 

1819- 

7. Flora Indies: or description of Indian plants, by the same, edition Carey, 

Serampur, 1832. The same, edition C. B. Clarke. Calcutta, 1874; 
this is the edition referred to in the preceding pages. 

8 . Flora of British India, by J. D. Hooker and others, London, 1875-81. This 

work is constantly referred to in the preceding pages. 

9. Genera plaatarum ad exemplarm imprimis in Hori^riis Eeweasibus i»r- 

Tata definita, by G. Bentham and J. B. Hooker. London, 1862-67. Con¬ 
tains BanuncuIaceoe-CornaoeoB. 

10, Descriptions of the genera and species of plants of the order Labiat^e, by 

G. Bentham. London, 2832-M. 

11, Le Jardin fruitier dn Muaeiim, on iconographied^ tmtm espdees efi rari- 

etes d'arbres fruitiers cultirds dans cset etobiiraement, par J. Decalsne. 
Paris, 1858-69. 

12, Prodromus sire enumeratio contracts ordinum, generum, specieraniqiie 

plantaram hujusque cognitanim, by A. F. Be Candolle. Paris, 1824-73, 
23. Genera Plantaram secundum ordines naturalas disposit% by Endlicher. 
Vindobonoe. 1835-40. Supplements to the preceding. 1842-47. 

C mpositss India Cse, by C. B. Clarke. Calcutta^ 2876, 

Coininelyna<»®e and Cyrtandraceae by the same. Calcutta. 

Feens. 

14. The Ferns of Southern India, by Captain R. H. Bc?ddome. Matlrsts, 186S-64. 
15- Ferns of British India, being figures and descriptions of the ferns of Bri¬ 
tish India, exclusire of those figured in the preceding work, by the same, 
Madras, 1866-70- 

16. Sp'ecles Fillcum: or description of the known fams, by tlie same. London^ 

1846-64. 

17. lasnes Filicum: or figures and descriptions of fem% by the imme and Gre- 

Tille. London, 1831. 

Century of ferns and a second <^tuiy of feH% by 1dm same* London, 
1854-64. 
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la. Filices Exoticje: or coloured figures and descriptions of exotic ferns; by the- 
same. 1859. 

19. Synopsis Filicum, by the same. London, 1863. 

20. Genera Filicum: or illustrations of the ferns and other allied genera, by 

F. Bauer and Sir W. L Hooker. London, 1342. 

21. Index Filicum: A.-Gon., by T. Moore. Lomion, 1857-63. 

22. Ferns, British and Exotic, by E. J. Lowe. London, 1872. 

23. Natural history of new and rare ferns, being^^ a supplement to. the preceding,, 

by the same. London, 1868. 

Ferns of northern India, by C. B. Clarke. London, 1880* 

Mosses. 

24. Musci exotici: containing figures and descriptions of new or little known 

foreign mosses and other cryptogamic species, by W. J. Hooker. Lon¬ 
don, 1818-20. 

25. Historia muscorum in qua 600 species describimtur cum appendice et 

indice synonymyorum,. J. J. Dillenii. Edinburgli, ISll. 

2 6 Synopsis muscorum frondosorum, by C. Aluller. Berlin, 1849-5»L 
Mosses of northern India, by Mitten. London 

Lichens. 

27. Introduction to Cryptogamic Botany,, by Kevd. M. J. Berkeley. London,, 

1857. 

28. Selecta Fungorum carpologia, by L. R. and C. Tulasno. Paris, 1861-65. 

29. Lichens : J. A. S. Ben., X. 828. 

30. Systerna Mycolagicum, sistens Fungorum genera et species,, by Fries. Luxu- 

dee, 1821-28. 

PlNES; 

31. Synapsis Coniferarum, by Endlicher. St. Gall, 1847; 

32. Pinetum: being a synopsis of all the coniferous plants as yet known, by 

G. Gordon. London, 1875. 

33. Description of the genus Pii^us, illustrated with figures-, directions as to- 

cultivation, and remarks on the sereral species of the family Conifersej, 
by B. K. Lambert. London, 1828-t37. 

Others. 

34. Melastomacearum in Museo Parisiensi moaographicoe descriptionis ten.- 

tamen, by C. Naudin. Paris, 1849-53. 

35. Eumphia sive commentatio botanicae imprimis de plantis Indise orientalis,. 

byBlume. Leyden, 1836-48. 

36. Flora orientalis sire enumeratio plantarum in oriente a Groecia et j3Sgypto: 

ad Indiaa fines observatarum. Basil, 1867-72. 

37. Illustrations of the genus Carex (Cyperacece), by F. Boot, London, 1858r 

67. 

38. Orchids and how to grow them in India, by S. Jennings. London, 1875. 

39. Genera and species of orchidaceous plants, by J, Lindley. London, 1830w 

38. 

30. Sertum orcbidaceum, by the same. London, 1838. 
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€1. Mora Indica, being a systematic account of the plants of Britlsli India, fej 
J. D. Hooker and T. Thomson. London, 1855. Though superseiied by 
the ‘Flora of British India,’ this Tolnroe is "ralwable for its introdae- 
tion, giring a history of Indian Botany and the geogmpliicai distribu¬ 
tion of plants. 

•42. Exotic Flora: or figures and descriptions of mew , rwre or Interesting exotic 
plants by Sir W. J. Hooker. Edinbargh, 1823-27. 

•43. Historia natnralis PalmaTum, by C. F. de Martins. Munich, 1823-50. 

•44. Palms of the British East Indies, by W, Griffith. Calcutta, 1850. 

■45. Ehododendrons of the Sikkim-Hinajilaya, by J. D. Hooker. London, 2849-52. 

46. Panjab plants, comprising betani-cal and Tcrnacnlar names, and the ns^ of 

most of the trees, shrubs, and herbs of economical Talne, growing within 
the province; intended as a hand-book for officers and r^idents in Itie 
Pan jab, by-J. L. Stewart, M.D. Lahore, 1863. 

47. -A catalogue of the plants of the Panjaband Sindh, to which are added some 

others that from their present geographical proximity may be found 
hereafter to occur in the Panjab, by J. E. T. Aitchlson, M.D. London, 
1869. 

48. Illustrations of the Botany and other branches of the iJIatnral History of the 

Himalayan Mountains and of the Flora of Cashmere, by Dr. J. F. Boyle. 
London, 1889-40. 

49. PlantoB Asiatics Tlariwes:: @r d^riptions and figures of a select number of 

tmpublished East India plants, by J>r. Wallich. London, 1830-32. 

60. List of dried specimens of plants in the East India Company’s Museum, by 

the same, (Calcutta ? 1840-48). 

61. leones Plantamm Indim oriaitalis, by B. Wight. Madras, 2838-56. 

62. Prodromus Florae Paainsulae Indise orientaiis, by K. Wight and G. A. 

Walker-Amott. London, 1834. 

63. lEustrations of Indian Botany: or figures illustratiTe of each of the natural 

orders of Indian plants described in the preceding works, but not confined 
to them, by E. Wight. Madras, 1838-50, 

64. lilt^rations of Indian Botany, principally of the southern parts of the 

Peaaimula, by B. Wight, Glasgow, 1831. 

66. The Indian Botanical works of W. Griffith, arranged by I. MacClelland. 

London, 1848-54. Containing noto on, and plates of, many specie. 

66. A hand-book to the Indian Flora, by Major H, Bruiy. Travaxicore and 
Madras, 1864-69. 

Ec-okomic Botaxt- 

My main authorities on the economic botany of Kumaon are Madden, Stewart, 
and Brandis. 

Maddai’s articles will be found in the Journal of the Asiatic Society of Bengal, 
XV., 79 (1845); XVI., 226,696; XYH. (1), 349, and XVIII., 603. Also 
in the Journal of the Agri-Horticnltural Society of Calcutta, IV. (1845); 
223: Vn., 75, 129; and VIII., 99; and An. X. H. onKepalese flora. 
Notes upon the pines of the N. W. Himalaya by Hr. Cl^hom, J. Agri-Hort. 
Cal., XIV. (1866). 
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lleport on the deodar forests of Basaliir, by Drs. Brandis and Stewart and Cap¬ 
tain E. Wood. Calcutta, 1865. 

Keport on the food of the inhabitants of the district of Bijnor, by Dr. J. L. 
Stewart. Sel Eec., North-Western Prorinces, XXXVIII., 25 ; 11., N. S., 
463. The same writer^s article on ‘ The Sub-Siwalik Tract, with 
especial reference to the Bijnor forest and its trees, and an account of 
their useful products,” appeared in the J. Agri-Hort., XIII., 265, in 1864. 

Statistics of Kumaon, p. 344, Agra, 1851, gives a list of the principal agricul¬ 
tural products based on Madden. The Garhwal Settlement Report, 
Allahabad, 1866, gives a similar list (app. 13) based on the same authority. 

Berests of Kumaun. In. Rec. Supp., VIII. 5—16. Records, North-Western 
Provinces, Pt. XVIII, 374. on the Bhabar and Tarai 

On the cultivation of Imphee, by N. A. Dalzell, J. R. A. S., XIX., 39. 

POKESTS. 

Timber trees, timber and fancy woods, as also the forests of India and of East¬ 
ern and Southern Asia, by E. Balfour. Madras, 1862. 

Collins’ Report on the caoutchouc of commerce. London, 1872. 

The useful plants of India, by Major H, Drury. Madras, 1858. 

English index of the plants of India, by H. Piddington. Calcutta, 1832. 

Cyclopoediaof India and of Eastern and Southern Asia, commercial, industrial, 
and scientific, by E. Balfour. Madras, 1873. 

The Forest Flora of North-West and Central India ; a hand-book of the indige¬ 
nous trees and shrubs of those countries, commenced by the late J L. 
Stewart, M.D., continued and completed by D. Brandis, Ph. D , London, 
1874. By far the most valuable of all the preceding for its accuracy and 
its practical application of science to economic purposes. 

Report on insects destructive to woods and forest^, by R. Thompson. Sel. Eec., 
North-Western Provinces (2nd ser.), I., 377. 

On the seasoning of wood for practical purposes, by G. Paton. Idf’d., V., 444. 

Experiments on the strength of Sal timber, by C. B. Thornhill. V., 454. 

Report on the present state of the Sub-Himalayan forests below Kumaon and 
Garhwal (1861). by Major H. Ramsay, Gaz., JVortA- Provinces^ 
SuppL, December, 19th, 1861 and Webber’s forest survey. 

Report on the forests in the Bhagirathi Valley, by Major G. Pearson, Sel Bee., 
North-Western Provinces (2nd ser.), 11., 117 ; HI., 106. 

Report on the Sub-Himalayan forests of Kumaun and Garhwal, by the same. 
Ibid., II., 126. 

Report on the Deodar forests of Jannsar-Bawar by the same. Ibid.y II., 373; 
HI., 129. 

Tobacco. 

Report on the production of tobacco in India, by J. E. O’Connor. Calcutta, 1873. 
This work gives a summary of all the information available up to the 
date of its publication. 

Synopsis of our knowledge of tobacco cultivation and manufacture, by P. 
Robinson, Cir. H. H. H. of Board of Revenue, North-Western Provin¬ 
ces, dated 6th September, 1872. Contains anwers to sOuie fifty-five 
questions, compiled from reports and works, a list of which is given. 
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Papers regarding the tohaceo monopoly in the Pr^idoicy of Fort St. George, 
and the proposed iery of a tax on tohacro in the other preeidencles. 
Calcutta, 1870, 

Sruc. 

Some account of Silk In India, especially of the rarlons attempts to encMsurago 
and extend sericulture in that country, by J. Gec^h^an. Calcutta. 

Annual Eeports on sericulture in Dehra Dan In the Procaedings of Gorem- 
ment, 1878-81. 

Hutes on the Bombycidse as at present known to ns, by Captain T, HuttSiaf 
Supptj Gaz, of India, for September 2nd, 1871. 

Cofn:oN. 

Cotton: an acconnt of its culture in the Bombay Presidency, by W. B. Cassels. 
Bombay, 1862. 

The Cotton Hand-book of Bengal, by J. G. Medllcott. Calcutta, 1862* This 
work gires from official sources a digest of all the information aTailable 
on the snbject of the production of cotton in these proTinces to the 
date of its publication (pp. 165-217.) 

Parliamentary papers on ‘ Cotton Cultiration in BmgaL’ 1857. 

Culture of cotton in India, by J. F, Boyle. Ixindon, 1851, 

Review of measures for the improved cultivation of cotton in India, by the 
mme. lSS9s 

Cotton in India, by Dr. Forbes Watson. London, 1852. 

Experiments in cotton cultivation in the North-Western Provincas, Sd. Bee., 
Horth-Westam Provinces, I. N S., 114- IM., III., S. S., 91. IhcanaBom 
d^patches, II., 38. 

Area and outturn of cotton crop, North-Western Provinces, 1^2-7€b— 1874-T5,ia 
Sel. Bee., Noftth-W^tem Provino©i, IV.-VL 

Cotton in India, CaL Eev., XXXVTI., 1. 

Cotton soils, J., A. S., Ben., V., 314. 

Eeports of the Cotton Commi^ioner with the Goremmmt of India. 

B^iorts of the Manchester Cotton Supply A^odation from 1858. 

Hand-book of the Cotton Trade, by Ellison. London, 1868. 

Administmtion of the East India (kimpany, by Kaye. App. (c.), 689. 

Annual E^M>r^ of the Board of Berenae, North-Western Provin^^, on the 
oilture and outturn of cotton in th^ province. 

Notices of experiments in the Soharanpur Botanical Garfens. Eeports passm* 

Cotton tmde in India, J. R. A. S., XVII., 346. 

Cotton in Dharwdr by Marshman. /5zd., XIX., 351. 

Ftbses, &c. 

Fibrous plants of India fitted for cordage, clothing, and paper, with an account 
of the cultivation and preparation of flax, hemp, and their sul»litutes, by 
J. F. Boyle, M.D. London, 1855. This valuable work giT« a sum¬ 
mary of nearly all that was known up to its pubHcation r^arding the 
fibr^ of grassy, sedges, liliaceous plants, plantains, ptlBis, flax, jute, 
b&np, and nettle. 
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The cultivation ani manufacture of flax in the North-Western Provinces, by 
Dr. Ja-neson. Sel. Rec-, North-Western Provinces, Pt, XXXY., 4, and 
III., N. S., 332. 

Notes on the subject of paper-making in India, by W. S. Stiven, M.D. Sel. 

Eec., North-Western Provinces, III., N. S., 249. 

Beport on the process of tanning observed in the Government tannery, Cawnpore. 
JMd. C^nd ser.), III., 201 . 

Note on the Chu-ma or grass-cloth plant of China. J., Agri-Hort. Calcutta, VI, 
219 ; VII. Part 1, 18 ; Part II., 36. 

Notice of the Eheeas or nettle-grasses and other textile fibres of Assam, /did., 
VII., Part I., 215 ; Part 11., 62. 

Beport on the trial of Greig’s machine for extracting Eheea-fibre at Saharanpur 
in 1872, by Lieutenant-Colonel Hyde. Calcutta, 1872. 

Beport on the preparation and uses of Eheea-fibre, by Dr. J. Forbes Watson. 
London, 1875. 

Preliminary report of the Committee appointed by Government to test Rheea-» 
fibre-extracting machines in the competitive trial held at Saharanpur in 
Septembr-October, 1879. Allahabad, 1879. 

Note, —^The works marked witk an asterisk have been consulted by Mr. F. Duthie in Ms 
notice of Tea|,cultivation in these provinces. 

Tea. 

Report on the tea-plant of Upper Assam, by W. Grifiith. Calcutta, 1836. 
Account of Assam, by W. Robinson. Calcutta, 1841. 

Notes on the cultivation of tea in Assam by J. C. Marshman, J. R. A. S., XIX., 315, 

* Tea cultivation in Kumaon, by J. H. Batten, Ibid., X., tz. 131, and J. Agri,- 

Hort., Col. V., Pt. IV. (1878). 

* Report on the culture and manufacture of Tea in Kumaon and Garhwal, by Dr. 

W. Jameson. Calcutta, 1843-45 (J., Agri -Hort., Ben., Vols. II. and IV.) 

* Report on the progress of the culture of the China Tea plant in the Himalayas 

from 1835 to 1847, by J. Forbes Royle. London, 1849. 

^ Report on the Tea plantations in the North-Western Provinces, byR. Fortune. 

Agra, 1851 : and Sel, Eec., N.-W. P. (2nd ser.), V., 401. 

Journey to the Tea-countries of China, by the same. London, 1852. 

Suggestions for the importation of Tea-makers, implements, and seeds from 
China to the North-Western Provinces, by Dr. W. Jameson. Agra, 1852. 
Report showing the present condition and progress of the Government Tea plan¬ 
tations, by the same. Gaz,, N F., SuppL, 26th March, 1861. 
Government Tea plantations: the yield of the factories and the support given to 
private capitalists,by the same (1862). Sel.Rec., N.-W. P. (2nd ser.), V., 422. 
* See also the annual reports on the working of the Government Tea plantations; 
that for 1862-63 is given in Sel. Hec., N.-W. P., V. (2nd ser.), 430; for 
1863-64 in Ibid., Pt. XLIII., 1; for 1864-65 in Ibid , Pfc. XLIV., 1; for 
1865-66 in Ibid., Pt. XLVI., 1; for 1866-67, Ibid., 82; for 1867-68 
in Ibid., I., 1; for 1868-69 in Ibid., II., 433, &c. 

Indian Agriculturist, 

^ Indian Tea Culture, by A. Burrell. J, Soc. Arts, xxv. (1877). 

^ Kumaon Tea. Saunders’ Month. Mag., March, 1861, p. 389. 
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^ Tea Committee Reports, inciuding letters from Wailicli, Falconer and others, 
1834-38. 

* Tropical Agriculture, by P. S. Simmonds, 1877 . 

Dp.ugs. 

Materia Indica, or articles employed by the Hliiiloos and cstliers fa modiclae^ 
arts, and agriculture, by Dr. Ainelie. London, 1826. 

The Bengal Dispensatory, chiefly compiled from the works of Roxbnrgli, Wallicli, 
Ainslie, Wight, Arnott, Royle, Pereira, Bindley, Blcha’"d, and Fee, by 
W. B. O’Shaughnessy. Calcutta, 1842. 

The Pharmacopoeia of India, by E. J. Waring, M.D. London. 1868. 

Kemarks on the uses of some of the bazaar medicines and common medical 
plants of India, by E. J. Waring. London, 1874. 

The Indigenous Drugs of India: or short descriptive notices of the medicines, 
both vegetable and mineral, in common use amongst the natives of India, 
by K. L. Dey. Calcutta, 1867. 

Supplement to the Pharmacopoeia of India, or a catalogue of Indian synonyms 
of the medicinal plants, products, inorganic and organic substances con¬ 
tained in that work, with explanatory and descriptive remarks, &c., in 
fourteen languages, by Moodeen Sherrifif. Madras, 1868. 

APPENDIX A, 1. 

Table of rates according to which farmers of the forest dues hi 
Kumaon were authorised to collect in 1847, 


Each cart-load of wood 
„ „ of sdl logs {latias^ 

„ wooden sugar-mill 
„ cart-load of rafters (karU% 
„ „ of ebony 

,, of bambus 
,, pony-load of ditto 


„ head-load of ditto 

„ bhangy-Ioad of ditto 

cart-load of bkdhar grass... 
,, pony-lMi^d ditto 

„ head-load ditto 

„ cart-load of tdi reeds 

,, pony-load of ditto 

,, head-load of ditto 

„ cart-load of grass 

„ „ of munj 

„ builock-load ditto ... 

„ head-load ditto 

,, gikn. of catcehu ... 


A. 

6 

p. 

0 

Each cart-load of burnt lime ... 

A. 

12 

p. 

0 

8 

^ i 

99 

„ kunkur 

6 

0 

8 

0! 

99 

pony-load of lime ... 

0 

6 

8 

0 1 

99 

ass-load ditto ... 

0 

3 

4 

0 I 

99 

pony-load of lac 

4 

f> 

6 

0 i 

99 

head-load of ditto ... 

2 

0 

0 

6 

99 

pony-load of pip-irmor 

4 

0 

0 

3 

>9 

head-loai of ditto ... 

2 

0 

1 

0 

99 

cart-load of charcoal 

4 

0 

6 

0 

99 

bhangy-Ioad of baskets ... 

1 

0 

0 

6 1 


ditto of wooden utensils, 

1 

0 

0 

8 i 

99 

head-load of ditto ... 

0 

6 

6 

0 

99 

pony-load of ruina 

4 

0 

0 

6 

99 

head-load of ditto «... 

2 

0 

0 

6 

3 

0 


Cuiechu furnacm^ 

Sa. a, 

4 

0 

One 

in Kota 

7 

8 

0 

6 

99 

„ ChaiibhainBl... ... 

4 

0 

0 

3 

99 

,, Tallades •«. ... 

2 

3 

8 

0 

99 

„ Chhakhata ... 

5 

B 


The grazing dues were three annas for each buffalo and one anna for each 
cow or bullock pasturing in the Bhabar during the year, with the following exemp¬ 
tions :—Calves of ail kinds up to two years of age, all cattle actually employ^ 
in carriage, all cattle bond fide the property of a hill head-man possessing a lease, 
all cattle passing through and not stay'iig more than five days, all cattle belong¬ 
ing to the head-men of the Bhabar vallagts, and all beloBglng to cultivate: s 
actually residing in the Bhabar all the year round. 
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APPENDIX A. 2. 

The following table shows the duties which the farmers were 
permitted to levy by Mr. Shore^ in Dehra Dun in 1826:— 

Table of duties levied in the D'dn forests in 1826. 


Article; 


SisUf Mn and ebony oi 
any size. 

Each wooden sugar-mill, 
Bambus 

Beam for sugar-mill ... 
Sal of any size 
Eire-wood and timber 
not expressly specified. 
Bdhar and niUnj grass 
Eingals for hukka stems, 
AaZ reed for matting ... 
Khat or catechu 
Eac ••• •** 

Lime 

Charcoal ... 


^ 2 

O CM 

i'l 

§ S a 

■s 

o 

'B 

eo 

Kt 

» 

lO 

1— • 

a a 

s s 

^ n “ 

+3 i 
u a 

p-i 

Rs. a. 

P- 

Es. 

a. 

F* 

Es. 

a. p-. 

6 0 

0 

3 

12 

0 

2 

8 

0 

0 12 

0 

0 

12 

0 

0 

12 

0 

0 6 

0 

0 

4 

6 

0 

3 

0 

1 0 

0 

0 

12 

0 

0 

8 

0 

0 8 

0 

0 

6 

0 

0 

4 

0 

0 6 

0 

0 

4 

6 

0 

3 

0 

0 8 


0 

& 

0 

0 

4 

0 

3 0 

0 

2 

4 

0 

1 

8 

0 

1 4 

0 

0 

16 

0 

0 

10 

0 

1 6 10 


4 

3 

0 

2 

13 

'0 

1 1 12 

0 

1 

6 

0 

0 

14 

0 

0 4 

0 

0 

3 

0 

0 

2 

c 

^ 0 8 

0 

0 

6 

0 

0 

4 

e 


Mule or buf¬ 
falo = 4 
maunds. 

' Bullock or 
pony = 3 
maunds. 

li 

A a 

Head-load 

J mauod. 

Es. 

a, p. 

A. 

p. 

A. p. 

A. p. 

1 

0 

0 

12 

0 

6 0 

‘ 3 0 

0 

1 

0 

0 

9 

0 6 

0 3 

0 

3 

0 

2 

0 

1 0 

? 0 6 

. 0 

1 

6 

1 

0 

0 6 

0 3 

0 

1 

0 

0 

9 

0 6 

0 3 

0 

1 

6 

? I 

0 

0 6 

0 3 

0 

10 

0 

7 

6 

4 0 

2 0 

0 

4 

0 

3 

0 

1 6 

0 9 

1 

2 

0 

14 

0 

7 0 

3 6 

0 

6 

6 

4 

0 

St 0 

1 0 

0 

0 

9 

0 

6 

0 .3 

0 2 

! 0 

1 

6 

1 

0 

0 6 

0 3 


APPENDIX A. 3. 

Reyentje of each Forest Ditision. 


Year. 

[^umaon. 

Naini 

Tal. 

Eani- 

khet. 

Garh- 

wal. 

Dehra 

Dfin. 

Bbagi- 

rathi. 

Jaunsar 

Bawar. 



Rs. 

Rs. 

Bs. 

Bs. 

Rs. 

Bs. 

Es. 

1866-66 


2,59,544 



2,48,306 

40,431 



1866-67 


1,60,369 


• •• 

2,28,367 

43,729 



1867-68 

••• 

1,78,459 

... 


1,77,369 

41,166 



1868-69 


1,72,601 


••• 

1,88,733 

40,333 



U69-70 

• •4 

2,66,333 

••• 

... 

1,48,972 

84,262 

4,508 


1870-71 


1,06,601 


... 

1,11,746 

31,943 

■ 16,451 

36,689 

1871-72 

... 

1,10,162 


1,296 

1,30,380: 

96,819 

* 6,36,924 

1^28,891 

1872-73 

««* 

2,67,339 

1,016 

1,981 

2,08,700 

90,233 

1 6,94,013 

3,23,834 

1873-74 

t*a 

3A6,687 

1 1,346 

3,292 

1,63,796 

78,270 

' 4,66,591 

6,12,336 

1874-75 


2,76,3721 

1,729| 

6,000 

1,16,948 

81 806 

‘ 2,84,376 

2,62,017 

1876-76 


2,97,334 

6,124 

16,697 

2,00,946 

67,621 

1,00,480 

2,22,247 

1876-77 


2,18,166 

18,010 

11,885 

1,40,322 

67,033 

87,964 

2,03,628 

1877-78 

*•* 

1,79,364 

16,285 

12,073 

1,73,348 

77,221 

1,21,129 

2,07,098 

1878-79 

• •a 

1,70,856 

17,165 

63,364 

1,31,876 

48,490 

]/)2,822 

2,62,436 

1879-80 


1,65,674 

21,426 

7,166 

1,11,794 

41,482 

60,970 

2,14,466 


A’oie.—In 1879-80 the Tons division was separated from Jaunsar-Bawar, and 
for that year the adjusted accounts show Es. 43,876 for Jaunsar-Bawar and 
Rs. 1,70,681 for the Ions division. 


1 Mr. Shore to Commissioner, Kumaon^ 16th September^ 1826, 
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Expenditure op each Forest Division. 

—Gonservamy and Working: B. — Establishment, 
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Sohedvle of tolls on the export of minor forest produce in the Kumaun forest division. 
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No. 


920 


HEIAIiATAK DISTRICTS 


Ecglisb and botanical or Ternacnlar 
names. 


Scale plates 
Matting (chatdi) 

Box made of cane, large 

Do, small 

Skin of B^rasingha 

Do. cow, buffalo, camel, large 
Do. do. deer, middling 
Do. do., small 
Do. sbeep and goats ... 


Do. do. deer, middling 

Do. do., small I 

Do. sbeep and goats ... 

Shoes ... i.« 

Horns of stag, deer, ... 

Footstools (mora) - 

Bopes of mdtjan and boddla 
Each gold-washing sieve 
Cart wheels, large 
Ditto, small, ... 

Parts of carts ... ... 

Stools 

Wooden platters and pots, large 
Ditto, small 

I Ditto, large of B. malabaricum, 
Ditto, middle 

Ditto, small 

Wooden shoes ••• 

Seal a beams, spoons, and sieres 
Nigali {dewat and iakhti) ... 

Spinning wheels 
Drums 

Native musical instruments (dutara)^ 
Gun stocks ... 

Various seeds dry and gams 
Ditto green 

Ditto do. and resins, 

Ditto roots and fibres 
Bark of the pomegranate ... 

Powder of Malloius phillipinensis ... 
Various drugs «•« *•« 

Fiper longum ... 

Piper Rubia, eordifolia, honey, &c.... 
Banslocban ... ... 

Dac ... ... 

Catechu ... . ••• 

Seeds of Prinsepia niilit {taiuwa) 
Dried root of Datisca cannabina 
Mgrica sapida, kbas-khas, and gum... 
Cinnamonum Tamah, &c. ... 

Woodfordiajloribunda, §*c. 

Drugs of sorta 
Ritha &c., ... 

Drugs of sorts 
Ditto 

Bark of Cinnamonum Tam ala 
Drugs of sorts ... 

String and rope of munj and bdhar 
Wax ^ ... 

Besin of Finits longifolia Qirja') 

Ditto bdkhar^birja 
Ebubarb (doin') 

Acorus calamus (hack) ... 


Boyalty. 


Bs. j 

Each 0 
Per yard 0 
Each 0 

,* O 

0 

» 0 

„ 0 

»f 0 

t> 0 

,1 0 

o 

»• 0 

» 0 

II 6 

«. 1 ; 

If 1 

II 0 

II 0 

•I 0 

II 0 

II 0 

I, 0 

II 0 

II 0 

II 0 

II 0 

II 0 

II 0 

II 0 

II 0 

Per seer 0 

II 0 

II o 

I, 0 

,, 0 

,, 0 

,1 0 

„ 0 

,1 0 

,1 1 

Jl ® 

Per maund 9 

.. 1 


Average 
annual export. 


* Pieces 

f 86.000 


45,600 pieces. 


650 maands. 
460 „ 

150 „ 

400 „ 

6,800 „ 

‘76 „ 

no „ 

550 „ 

90U „ 
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Notes on the abote list. 


I- Includes-— 

(a)— 'Babar, the grass of E. comomm^ S, angu&tifoUus-^ aad otlieiB 
referred to at p. 808, 

Bfad, the leares of S, munja^ used for thatching. 

(£*) — Btnditi the leases of other reeds used for the same purjK^e. 

(d) —Munj and sirki^ parts of S. mu7ija, 

(e) — Tdf^ the culms of S.fuscum and C. laniger. 

(/)— Sink, the calms of Anatherium mmrieaium. 

3. Includes small reeds of the patera (T. Elephantina), the reeds of the «oifc 
(^Cyperns tegetiformis') the leaYes of the kkajwr tj^hmnir syhtMiris)* 

5. Includes the reeds of the nal-tura {Phr^igmites nepalensis)^ 

6. Includes the leares of the sirdla (^Androp(7gon species') and feambu used for 

fodder. 

43. See page 810. 

€7, These are ropes made from, the mdljmi {Baukinia VahUi), page 793, and 
boddla {Siereulia coloraia), page 792. 

68. A royalty is levied on each sieTe or rocker used hy the gold-washers. 

85. Under this head comes the following:— 

Dry aonla, the fruit of P. Emblicii known as Emblic myrobalans, page 777. 
Dry karaira, the fruit of T, Chebmla known as Chebuiic myrobaians, 
page 779. 

Mocharas, the gum of the Bomhax maiabaricmm (page 784) and Moringa 
pierygosperma (page 784), Mochkand^ the root of EcUpta erecta, page 735. 
Roli-ki^ddna, the seeds of Malhim phiffipinemis (page 776). 

86. Under this head we hare the green fruit of the mnia and haraira. 

Dry bakera, the fruit of T, belerica, known as Meric myrohalans, page 777. 
Amaltds, the pods of Cassia fistula^ page 779. 

Tuhi, the leares of Ocimum sanctum, and the flowers of the dh& or 
Butea frondam^ page 778, 

87. Under this come:— 

The resin of the sdl (page 785) and the galls of Pistaeia iniegerrima 
known as kakrasingi, page 746. 

88. Under this head, are included the following fruits, roots and flhr^:— 

Green p(pla, the fruit of Piper sUimiicmm, page 705. 

Kdla-jira, the fruit of Cartim Car mi, page 705. 

BUdl'-kitnd, the tubers of Pueraria tuherosa, p^e 748. 

The fibre of the pods of the cotton-tree, Bombojc malubaricmm, page 791. 
91. Under this head we hare the following:— 

Kaddi^ 

Kdtki, plants of the genus Ophdia used for bitters, page 744-46. 
BdXckar, root of Nardostachys Jaiamann, page 743, 

93. Under this head the following are included :— 

Pijdamor, the Piper silvaticum, page 705. 

Manjit-ka-jar, root of Eubia cor difolia, page 778. 

MatUy seeds of precaiorim, page 724, aad sfflla4 honey. 
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94. Is the silioiouB secretion from the joints of the bambn, also knotni. as taba- 

shir. 

98s See page 742. 

99. See pages 705. 

100. See page 70S for C. Tamala. This head also includes 

Boots of various kinds exported as kand and Kinjora-ki-jar, the roots of 
the different species of Berber is ^ page 728. 

The seeds of Pharbitis Nil iHla-ddna\ page 745 ; and the roots of Hed^ 
chium spieaium (Jtapiir‘kachri^ page 738. 

101. This head includes the following r— 

Bhai^he-phid^ the flowers of Woodfordia florihunda^ page 778, Chhalaru 
oak-hark. Pakhdn^bed, the root of Saxifraga ligulata, page 749. Nisot 
the root of Ipomcea turpethum^ and the bark of SympLocos craiagloides 
(lodK), page 776. 

102. Under this head come the following 

Tung^ the bark of Rhus Cotinus, flowers and bark of Cedrela Toona, page 
778. Nagarmoiha, roots of Cyperus juncifolius, page 774. Pif-pdpra, 
seeds and leaves of Fumaria parviflora, page 737, fruit of Eloeagnus 
umhellaia, page 736, and seeds of A. Catechu. 

103. Includes i?t<^a,the seeds of Sapindus deiergens,pB,ge 749 ; Selkhari, a white 

clay and manjit. 

104. Comprises giloi, the roots of Tinospora cordifoda, page 752, medicinal 

herbs of sorts and phindaru {Colocasia himalensis 

105. Includes various mineral drugs. 

107. Includes Rhus vernieijera, page 785, and makoL 

APPENDIX A.6. 

List of rates for the sale of timher at Rdmnagar and Motadabad 
Goveniment Forest Depots. 


Name of timber. 

Measurement. 

Class. 

Rate per cubic foot 
at 

Kamnagar. 

Morad- 

abad. 

Sal karia ... ' 

12^X6"X4" 

I 

Rs. a. p. 

1 5 0 

Rs. a. p. 

1 8 0 

Ditto ... ... ”* 

Ditto ... 

II 

0 15 6 

12 0 

Ditto ... 

Ditto 

Ditto ... 

III 

0 G 0 


lOX 5X4 

I 

15 0 

17 0 

Ditto 

Ditto ... 

11 

0 15 6 


... ... 

Ditto 

Ditto ... 

HI 

0 6 0 


13X6X5 

I 

1 6 0 


- ~. !!'. 

Ditto ... 

11 

10 0 


Ditto ... 

8X4X4 

II 

0 16 6 
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List of rates for the sale of timber at BAmnagar and Moradabad 
Government Barest Depots — (coiicluded)v 


Name of timber. 


Rate per cubic fmi 
at 


Messurementi. | Class. 


Hamnagar. 


Es. a. p, Es. a. p. 


Sal karis. **• mh* 

Ditto ... 

Ditto 

Jaman karis ,.i <■*. 

Ditto 

Baidu karis ... 

Ditto .... ... ... 

Chir karis ... 

Ditto ... ... 

Ditto ... ... 

Ditto ... ... ... 

Sal sleeper ... •*< 

Sal karis 

Sal logs squared with axe if pur¬ 
chased unselected from one end 
of the line five logs or orer. 

Ditto ditto selecte<i 
Ditto round, class I., if purchased 
unselected from one end of the 
line 10 logs or over. 

Ditto ditto selected ... 

Ditto round mixed class if pur¬ 
chased unselected from one end of 
the line 10 logs or over. 

Ditto ditto selected ... 

Ditto round, class H., if purchased 
unselected from one end of the 
line 10 logs or over. 

Ditto ditto selected ... 

Sil kolhus selected 


8X4X4 

in 

6X4X4 

II 

Ditto .. 

III 

10X5X4 

II 

Ditto ... 

in 

12X5X4 

I 

Ditto ... 

ii 

Ditto ... 

I 

Ditto ... 

II 

10X5X4 

I 

Ditto ... 

‘ n 

10' X 32" 

I ««• 

15X5X4 

1 II 


0 6 0 
0 14 0 
0 4 0 
0 4 0 
0 2 0 
0 6 0 
0 4 0 
0 8 0 
0 6 0 j 
0 8 0 
0 6 0 I 

0 8 0 I 


1 24 0 

1 8 0 1 14 0 


1 22 0 2 0 0 
1 6 0 


1 12 0 
1 4 0 1 


1 12 O 

1 10 0 2 0 0 







INDEX I 


GENEEAL. 

I Page, 


A. 

Abors ••• 20,21 

Aconite ... ... ... 725 

Afghanistan, its extent and people, 33, 34 
Agar Sera mine ... ... 287 

Akas .<« ... 20,21,22 

Alder ... ... 776,818 

Almond ... ... ... 711 

Alum ... ... ... 297 

Amaranth, hermaphrodite ... 697 

Apple ... 713 

„ costard 727 

Apricot 711 

Arrow-root ... 704 

Arsenic ... ... ... 291 

Asam, its tribes 36, 17, 27, Talley 73, 81 
Asbestos ... ... ... 294 

Atmospheric pr^sure and winds, 222,230, 
[232 to 239 

Aralanches ... ... 106 

B. 

Bael ... ... 726 

Bamboo 809, its nsdfnlne^ as a 
paper-naking material ... 811 

Barley .. ... 684,739 

Barma-Tibetan trib^ 20,23, ^eir 
language ,,.17,20 

Barometric tides 222,225,227, 228 
Bean 702 

,, aconite-lesTed kidn^ ««« 694 

„ black-seeded kidney 696 

„ castor 749,772 

„ French 695 

,, garden ... 694 

„ small-frnited kidney 695 

„ Soy ... ... ... 696 

Beet ... ... 703 

Bel eric myrobalano ... ... 779 

Bengal, the people of ... ... 17 

Bln-bar 82, 7, 3 ? 7, its extent 85, 
distinctire feature 87, 88 oceanic 
theory re warding 88, 89, doTiatiTe 
thejry regarding ... , , 89 ,92 

1 hiit:'n and Sikhim, the tribes of 23, 24 
Bhorlyas 24, 29, 31, 36, 38 

Birch, Himalayan ... 818 

Bisarh, its people and religion 29, 30 
Blaini group of rocks ... 136 


Bodos ... 


22, 24, 27 

,28 

Bodpas — 


23^ 24, 33 

, 38 

Borax ... 

»*• 

»« • 

293 

Boumonite 



282 

Box ... 

Brahmaputra basin and subordinate 

818 

systems ... 

... 


69 

Bread fruit tree, 

St. Joints 


884 

Buckwheat... 



698 

Building stone 

»»# 


296 

Bullace, yellow 

**• 


712 

Butter tree 

C. 

• •• 

715 

Cabbage ... 

••• 

t*4 

707 

Caraway ... 

»»• 


705 

Cardommn... 

»•« 


707 

Carob 


»« 

884 

Carrot 

•«« 

703, 

735 

CatechiL Cutch 



775 

Celeiy 

Cedar Himalayan 830, growth and 

703 


durability of 831, Himalayan p©a- 
cil ... * ... 843 

Central Himalaya 145, nummulitic 


formations in 348, 168, eruptive 
rocks 149, General Strachey^s gro- 
logical description of 146, granite 
152, schiste 152, slates and con- 
glomerate® 163;, f(»iliferoiis rocks 
163, trias 366, Jurassic group 166, 
Oxford clay 167, remarks on Ge¬ 
neral Strachey’'s description ... 365 
Cereals ... ... 684 

Chebulic myrafoolans ... ... 779 

Chepangs ... ... 24,26,29 

Cherry, Mid ... 712 

„ bird 712 

„ ^ sweet ... 712 

,, wild ... »■« 712 

Chestnut, sweet ... ... 883 

Chickling vetch ... ... 694 

China grass ... 879 

Citron ... ... 710 

Climate, sketch of ... W2 to 
Conifers 819, analytical key to a 
list < if their vernacular synonyms, 820 
Cork oak ... ... ... 883 

Clouds, animal Tar!atiQii.s of ... 247 
Copper minaof Ivumaon 279, of 
Garhwai ... 282 
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INDEX. 


Page. 


Page. 


Cinchona 882, unsnitabilty of the 
Himalaya of the North-Western 
Provinces for the cultivation 


of 

... 

882 

Coriander ,. ... 

706, 

733 

Corn, Indian ••• 

... 

687 

Cotton ... 

... 

738 

„ tree... 


791 

Cowhage ... 

... 

742 

Crab, Siberian ... 


713 

Cress ■ ... 

702, 708, 

740 

Croton 


728 

Cucumber ... 

... 

701 

Cumin 

... 

706 

Currant, black 


714 

„ black and red ... 

... 

714 

,, red ... 

... 

715 

Customs, clothing and food of the 


people of the plains 

... 

19 

Cypress, ground ... 

... 

842 

„ Himalayan 

... 

840 


D. 


Dards ... ••• ...32, 34 

DchraDun... ... 96, 111, 300 

Dhimals ... ... 24,27,28 

Duns 86, 96,99, Kayarda 97, Pinjor 
98, 121, Patli 98, Katri 98, Kota, 98 
Dill ... ... ... 745 

Drugs 720, list of, showing their 
nature according to native ideas 
and their real use in European 
medicines ... ... 723 

Dyes and tans ... ... 773 


E. 


Eastern depres&ion of plants, defini¬ 
tions and examples of 
Egg-plant ... 


F. 


324 

703 


Fennel, Indian 

... 

705 

Fenugreek... 

00 

Q 

752 

Fever ender 


753 

Fibres ... 


790 

Field pea ... 

... 

694 

Fir, Himalayan silver 

... 

837 

Flax 

740, 

771 

Food of the people 19, 693, 

of the 



hill population 678, 679 

Food grains, analyses of 675, culti¬ 
vated ... ... 683 

Forest history ... 846 

„ boundary disputes ... 848 

„ government 849, manage¬ 
ment of ... ... 876 


Forest divisions: Sub-Himalayan 
851, Kumaon 852, Kumaon Iron 
Company 856, Naini Tal 857, 
Ranikhet 857, Garhwal 868, Patli 
Dun 860, Kotri 862, Dehra Dun 
862, Ganges or Bhagiratha 866, 
Jaunsar 867, Upper Himalayan in 
Kuinaon and British Garhwal ... 876 
Frankincense, Indian ... ... 729 

Fruits, wild and cultivated ... 709 
Furnace, figure and construction of 
smelting 129, improved appli¬ 
ances recommended 272, Chili 
furnace ... 272 


G. 


Gaddis 

... 

... 31 

Galchha States 35, people of 

...36,40 

Ganges basin and 

subordinate 

sys- 

terns 

... 

66, 67 

Garlic ... 

*•1 

..4 707 

Gar os ... 


22, 27 

Gean 


... 712 


Geology 111, its early pioneers in 
India 112; Herbert, his division 
of the rocks II 2 , Cautley and 
Falconer 114, Strachey ... 115 

Ginger ... ... 706, 754 

Glaciers 107, 180, Findari 107, 182, 
motion of 188, Kuphini 186 

Gold .. ... 276 


Gold mines of Tibet 277, of Thok 

•r _ 1 ' 


Jalang ... 


... 278 

Gooseberry 


... 714 

Goosefoot .4, 


... 696 

Gorkhalis 


26, 27 

Gourd bottle 


... 700 

„ colocynth 


... 701 

„ common snake 


... 700 

,, melon, white 


... 700 

Gourd, squash 


... 701 

„ white 


... 702 

Gourds ... 


... 699 

Gram 


693, 732 

Graphite ... 


... 292 

Grazing tax 


... 846 

Greens 


... 707 

Guava 


... 747 

Gums, pseudo 


... 783 

,5 resin 


... 784 

„ true 


... 781 

Gurungs 


...24, 26 

Gypsum 


... 294 


H. 


Hail ... 

Hayus ... 

Hazel 

Hemp 760, 799, cultivation of 


... 256 
... 26 
... 716 
... 800 
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Page, 

Hill-paper usually calletl Nepalese, 
mode of making ... ... 795 

Himalayan gentian 737 

Himalaya, account of the physical 
characteristics of 4-13, derivation 
of name 16, its mountain system 
7,9,10, 11,62, 1 3 6, 116, 166, its 
river basins 61,62, its geological 
division 100, materials of loi, of 
younger formation than the hills 
of the Deccan and Central India 
102, .. ... 141 

Hindustan, application of the name 
of 18, boundaries and area of 77, 78 
Hog plum ... ... 751 

Hop .*• ••• ••» /07 

Horse gram ... 696 

Horse-radish tree ... ... 742 

Humidity in the Himalayan 
regions ... ... 240,245,247 

I. 

Ice-predges . ■ ... ... 106 

Indian eocene times 102 

Indian desert ... 78 

Indian shot ... ... 730 

Indo-Gangetic plain ... 5, 8, 7.9, 89 

Indus basin 63, subordinate systems, 64 
Indus plain.. ... «• 77 

Ipecacuanha ... 883 

Iron mines 287, in Kumaon 288, in 
Giwar 288, in Garhwal ... 289 

J. 

Jack-tree ... ... 727, 799 

Juniper, weeping blue ... 842 

K 

Kira-kurchins ... ... 37 

Kara-Tangutaus 37,38,39 

Kharatis... •«. . 22 

Khasiyas ... 22,24,29 

Kirghiz ... ... 36 

Koch ... ^ 24,27,28 

Kohistanis ... 35 

Krol group ... ... 136 

Kukis ... ... 22 

Kumaon Iron Works Comoany 262 
Kunets ... ... 30,31 


Lac ... ... .*« 788 j 

Lakes of Kumaon and Garhwal ... 199 

Lamas ... ... 23,39 j 

Lead ... ... ... 290 j 

Lemon ... ... ... 710 ‘ 

Lepciias ... ... 24,25, 26,28 | 


Lettuce 

Page. 

703 

Lhoba Daphlas 

20, 31, 22 

Lichen ... 

745 

t, rose 

... 778 

Lignite ... 

... 291 

Limbus 

24, 25, 26 

Lime, sour ... 

... 710 

,, sweet 

... 710 

Limestone... 

... 295 

Liquorice, Indian 

... 724 

Lob-Nor basin and its system 

74, 87 

Tjotus 

... 743 

Lovage 

705, 730 

Love lies bleeding 

... 697 

Iiower Himalayan sections 

129, 


Simla region KJO, Sirmur series 
131, 133, Kumaon section 139, 

Nepal section 140, Sikkim sec¬ 
tion. ... ... 141 


M. 


Madder 


... 

773 

Maiden hair fern 


... 

725 

Mngar 



26 

Mango 


tTi, 

741 

Manipur, its dialects. 

population 


and religon 

... 

22 

Maize 


... 

687 

Mechis 


*.• 

28 

Melon, musk 

»•» 


702 

„ water 

... 

... 

701 

Mt zquit bean 

... 

... 

884 

Millet, great 

«•» 


692 

,, Italian 

MM 


689 

„ spiked 

... 

... 

690 

Mineral resources of Knmami 

259 


Minerals, fiiiancial results of the 
settlements of the revenue 
derived from ... ... 274 

Mines, caus^ of poor returns from 266 
„ drainage of 269, division of 
profits t»f 271, outturn from 273- 
experimental opening of iiiGarh- 


w£l .. ... 261 

Mining, mode of ... ... 267 

„ industry in Kumaca, the 
future of ... ... 276 

Miris .. ... 20,21 

Mishmis ... ... 20,21 

Mountain formation, mode of ... 104 

Moiipas .. ... 23 

Mountain sculpture ... ... 106 


Mo'isoon currents in the Himalaya, 238 
Mountain system 170,JiiinDa sys¬ 
tem 170, principal affluents 171, 
Ganges system 171 , principal 
affluents 172, Wtsk-m Eaiiiganga 
systt‘m 171,173, Najar system ... 172 

MuIU-rry, Indian ... ... 742 

Mu'ta;d ... ... ... 707 
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Mustard, black 
Murmis 


Nagas 

Fagpur mines 
Nahan group 114 
l^farcotics and spirits 
Nepal 24, its tribes 
Newars 


... 729 

24, 25, 26 


••• ••• 22 

... ... 289 

114, 121, 123, 129, 133 

■its « .** 757 

3 ... 26, 140 

24, 26, 27, 28 


Prune 

Pulses ... 
Pumelo 
Pumpkin 
Panjab proper, 
distribution of 
Purslain, small 


Quince 


population 


... 747 
... 693 

... 710 

700, 702 
and 

... 20 
708, 747 


713, 748 


Oats 

• •i 

... 692 

Oil seetls ... 


... 769 

Oleander ... 


... 743 

Olives 

« « ft 

... 886 

Onion 


703, 726 

Opium 


... 757 

Orange 


... 732 

„ bergamot 


... 710 

„ bitter 


... 710 

„ Seville 


... 710 

„ sweet 


... 710 


702, 748 
... 707 


cleaning 268, smelting of 269, 
refining of 270, assay of 
Outer Himalaya, the term as under¬ 
stood by geographers and geolo- 


gists 

... 

... 169 

Oxus basin... 

P. 

... 75 

Parbatiya ... 


25, 26. 27 

Pear 

... 

... 713 

Pepper, long 

... 

... 706 

„ red 

... 

• a. 705 

Pigeon pea 

*•» 

... 696 

Pimpernel... 


... 726 

Pine 

•mm 

... 747 

„ Gerard’s 


... 828 

„ lofty ... 

... 

... 829 

,, long-leaved 


... 824 

,, Neoza .. 

• •• 

... 828 

Plantain 

... 

. 742 


Plants of Kumaon, Dr. Watson’s 
list of 327, introduced 326, in¬ 
digenous ... , *** 

Plants of Garhw^l, Jaunsar-Bawax, 
and the Debra Dun . ^ 304 

Plants fomid in Kumaon, Oarhwal, 
and the adjacent parts of Tibet 
by Captain R. Strachey and Mr. 
Winterbottom .. 403 

Pomegranate ... 716, 748, 777 

Poppy ... 704, 757 

Potato ... .•« ... 703 

„ sweet ... 703, 704 

Prince’s feather ... ... 697 


Radish ... ... 702, 

Radiation ... 

Rain, its influence on the momitain 
masses 

Rainfall, 249, 252, 256, causes of 
in the Himalaya 254, table of at 
stations on the plains near the 
base of the.Himalaya 250, on the 
Himalaya slope 261, on the outer 
slope of the Himalaya compared 
with that of the neighbouring 
plains ... ... 

Rainy season 

Ramie .•« ••• tMt 

Rattan ... ... 

Range, definition of the term 

Resins 

„ oleo .. 781 

Rhea competition 879, cultivation 
and prospects of 

Rice 685, season and manner of 
cultivation of ... 

Rivers., their action on the moun¬ 
tain system ... 

Roofing slate 


Sage ... ... ... 703 

Shaddock ... ... ... 7J0 

Silver ... ... ... 279 

Siwaliks or Sub-Himalaya 84, 96, 

111, 299, division of the tertiary 
rocks of ... ... 1 j8, 126 

Siwalik deposits, horizontal varia¬ 
tions in, indicating the impor¬ 
tance in the question of mountain 
formation ... 123, 127, 128 

Snowy range ... ... 175 

Snow line 190, its height 191, 220 

Soapstone .. ... 294 

Spearmint ... ... 703, 741 

Spices and condiments ... 704 

Spikenard ... ... 743 

Spirits ... ... ... 768 

Spruce hemlock of Nep^l ... 836 

„ Himalayan ... ... 834 
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Spruce, Smith’s 

Page. 

... 834 

Spur, definition of 

15 

Strawberry 

... 713 

Sugarcane »*, 

... 692 

Suli)hnr ... ... 

... 293 

Sweet basil 

... 708 


T. 


Tajiks ... »6 

Tallow-tree ... ... S83 

^^ar ••• .«• 736 

Tarai 83, 86, 118, disfcinetive fea¬ 
ture of ... ... 87,91 

Tea, history of the cultivation and 
manufacture of, in the hill dis¬ 
tricts of the North-Western Pro¬ 
vinces 886, 890, its introduction 
into India 887, 895, nurseries in 


Knmaon 890, Garhwal 

... 893 

Thaksyas ... 

... 27 

Thakurs ... ... 

...31 32 

Tharus „• ... 

...24, 29 

Tibet and its divisions 

38, 39. 71 

Tibet, Western, Dr. Stoliezka’s ac- 

count of - 

... 346 

Tibetan plateau ... 62, 

116, 163, 178 

Tibetans .. 

... 278 

Tibetaii Musalmans ... 

31 

Temperature 209, 214, diurnal and 

annual range of 213, table of in 

the Himalayan districts 

of the 

North-Western Provinces ... 211 

Timber marts 

... 877 

Timber producing trees 

of the 

Himilaya 

... 812 

Tinder plant ... 

... 793 

Tobacco 

743, 755 

'J’omato 

... 703 

Turmeric ... ... 

706, 734, 774 


I Fage» 

Turnip ... ... 702 

Turpentine ... 786 

U. 

Upper India, its inhafoitant® and 
natural features 17j IB, 19 

Uzbegs ... 36 

V. 

Vapour tension Ml to 244 

V^etation in Ihe Siwaliks 299, 
^b-Siwaliks 800, Dehra Dun 300, 
Himalayan tract 302, from the 
plains to Mussooree and north- 


wards 

302, 303 

Vegetables 

702 

„ cultivated... 

693 

Vine 

... 711 

W. 

Walnut 

716, 740 

Water-cress 

... 703 

Water parting, definition of 

15 

Wheat 

634 

White me ... 

... 728 


winds, General Strachey^s d^crip- 
tion of the diuroal variation of 
in Ka i aon ... ... 229 

Wind and atmospheric pii^ure 
222,230, 232, mean velocity of 
in miles per diem ... ... 240 

Y. 

Yaui ... ... 703, 735 

Yew ... ... 751, 775 
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SCIENTIFIC NAMES OF PLANTS AND TREES. 


A. 

Abies densa 
„ dumosa, 

„ Khutrow 
„ Pindrow 

„ Smitliiana, 788, 810, 

„ spinulosa 

„ Webbiana, 788,810, 

Abroma auuusta 
Abriis precatorions, ... 
butilon indicum, 

„ polyandrum 
Acacia arabica, I8, 725,776,779, 
„ Catecbn, 83, 725, 769, 
„ Farnesiana 
„ lenticalaris 
„ terniinalia 
„ tortuosa 
Acer oblongTim 
„ pictum, 

Achyranthese 
Acbyranthes aspera 
Acida 

Aconitum ferox 

„ heterophyllnm 

„ Lycoctomim 

„ Napellus ... 

Acotus calamus 
Actinioptens radiata... 
Adbatoda Tasica 
Adiantxun Capillus-Teneris 
„ Yenustum 

Adina ... 

„ cordifolia, 

.^chmanthera 'Wallichii 
.^gle Marmelos, ... 726, 

.^sculns indica 
Agatliotes alata 

„ angastifolia 

„ Chirayta ... 

Agare americana 
„ Gantala 
Albizzia Lebbek 
„ odoratissima 

„ procera 

Aliimn cepa 
„ satirum 
Alnus nepalensis 
Aloe angustifolia ... 

„ indica 
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... 837 

788, 826 
... 834 
... 837 

834, 872 
... ' 834 
837, 872 
... 792 

724, 767 
724, 791 
... 791 
78', 8)5 

775, 782 

... 782 

... 782 

812 

882 

... 818 
8J8, 872 
... 697 

... 725 

... 710 
725,745 
... 725 

... 725 
... 725 
... 726 
... 725 
... 740 
... 725 

... 725 
... 812 
€8, 816 
... 772 

778, 782 
... 872 

... 744 

... 744 

... 744 
... 882 
... 882 
726, 782 
... 782 
... 782 
703, 726 
707, 726 

776, 818 

... 882 
... 726 
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Aloe intermedia 

... 

882 

„ perfoliata 


726 

Alstonia Incida 


726 

5 , scbolaris 

... 

726 

Amarantace® 

... 

697 

Amaranthus anardana 

... 

697 

„ Blitum ... 

697, 

708 

,, caudatus 

... 

697 

„ farina ceus 


726 

„ f 1 nmentaceus 

... 

697 

„ gangeticiis 

... 

708 

„ oleraceus 

... 

708 

„ polygamns 


697 

»» polygonoides 


697 

Amomum subulatum ... 

... 

707 

Amorpbophallna campanulatus 


704 

Anagallis arYensis 

,,, 

726 

„ coerulea 

,,, 

726 

Anatherium muric#itum 

726, 

808 

Andrographis paniculata 

««■ 

744 

Andropogon inYolutus 


809 

^ „ Iwarancusa 

• * t 

809 

Aneilema tnberosa 

• « ■ 

727 

Anisomeles orata 


727 

Anogeissus 


812 

„ latifolia, 780, 

782, 

816 

Anona squamosa 


727 

Anthistiria arundinacea 


808 

Apium graveolens 

... 

703 

Apterccarpese 

... 

698 

Areca Catechu 

... 

769 

Argemone mex'cana ... 

... 

727 

Argyreia setosa 

... 

727 

„ speciosa 

... 

727 

Asarabacca 


722 

Asparagus adscendens 


727 

„ racemosus .« 

... 

727 

Asplenium radiatum .*♦ 

«.* 

726 

Artemisia scoparia 

... 

727 

„ Yulgaris 


727 

Artoearpus integrifolia, 

727, 

799 

„ Lakoocha.,, 

... 

799 

Aram 

««« 

709 

Arundinaria falcata, ... 

809, 

810 

„ utilissima 

... 

810 

Arundo Karka 

... 

806 

„ nepalensis 

... 

806 

„ Koxburghii 

•». 

806 

Avena fatua ... 

H. 

692 

„ satiYa 

... 

692 
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B. 

Balanites Koxburghii... 
Baliosperroum indicum 
Barler.a cristata 
Baselia rabra 
Bassia butyracea „• 

„ latifolia, 

Batatis edulis 
Banhinia purpurea 
„ racemosa 

„ Vahlii 

„ variegata, 

Benineasa ceritera, ... 
Berberis aristata, 

„ asiatica 
„ Lycium, 

Beta bengalensis 
„ Talgaris 
Betnla acuminata 

„ Bhojpatra ... 
Boehmeria lobata 

„ macrophylla 

» niv^ea 

„ platypbylla 

Boenninghaus'^nia albiflora 
.Boerhaana diffusa — 
Bombax malabaricum, 
Boswellia thurifera ^ 
Brassica alba 

„ canipestris, 

„ glauca 
„ juncea 
„ nigra, 

„ oleracea 
„ Eapa 
Briedelia montana 
Buchanania latifolia, 


Paffe. I 


726 
728 
7i8 
... 708 
... 728 
728, 772 
... 703 

... 779 

... 793 
... 793 

728, 782 

70 72n 

729, 774 

... 729 

728, 774 
... 703 
... 703 

... 818 
... 819 
... 797 
... 797 

... 877 
... 797 
... 728 
... 729 

729, 784, 791 
... 729 

... 729 

709- 769 
... 770 

707, 729 
729, 769, 770 
... 707 
... 702 

— 729 
729, 779, 782, 785 


Butea frondosa, 729,778,779,784,769,793 


parvidora 
Biixus semperTirens, 

„ Wallichiana ... 
Bryonia iaciniosa 

C. 

Calamus Rotang ... 

„ Royleanus 
Calosmthcs indica .„ 
Csesalpinia Bonducella 
Cajanus bl color 
„ flavus 
„ indicus 

Call I carpa arbor ea 
Calotropis gigantea, 

„ Harailtonii 

„ procera, ... 

CanaFalia ensiformis 
Canna Indica 
Cannabis tniiica, »«. 
„ sativa, 


730 
730, 818 
... 818 
... 702 


... 806 
... 806 
... 730 

... 730 

... 696 

... 696 

... 696 

... 730 
788, 794 
... 788 
730, 794 
... 702 : 

... 730 

730, 799 
760, 799 j 


Capparis horrida 
Capsicum f rutescens, .. 
Careya arborea, 
Carthamu=i tinctorius 
Carum Carui, 

„ copticun, 

„ Roxburghianam 
Casepia tomentosa ... 
Cassia Absiis 
„ fistula, 

„ BOphera 
„ Tora 
Castanea juglans 
Tesca 

Catalpa speciosa 
Cedrela serrata 
„ Toona, 

Cedro® Deo iara, 

Celosia argentea ... 

Cepbalandra indica 
Cephmiis Ipecacuanlia 
Ceratonia Siliqua 
Cbamaerops Martiana 
Charica ^tel 

„ Koxburghii ... 
Chenopodiacese ... 

Ckenopodiuru album, 

„ Tiride ... 
Cbickra^ia tabularis 
Chloroxylon Swietepia 
Cicer arietinum, 

« lens 

macrophyllum 
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... 7m 
705, 730 
730, 782, 794 
... 709 

705, 73 i 
705, 730 
... 70S 
777 
... 731 

722, 731, 779, 782 
.. ... 731 

... 731 
... 881 

.. ... 881 

.. 883 

M ... 814 

731,778, 782,814 
788, 830 
... 731 

. ... 701 

... 881 
... 882 
... 805 
... 768 
... 731 
... 696 

696, 708, 731 
... 708 

... 814 
... 814 
685, 693, 709, 732 
... 694 

... 694 


Cinnamomum albifioram ... 705 

„ Tamala, 704, 705, 732, 776 


Ci?sampel0s Fareira 
Cieome Fiscosa, 
ClerodendroQ infortunatum 
„ serratura 
„ SIpbonanthus 
Citrullus amarus 

„ Colocyntbis, 

„ Harawickii... 

„ vulgaris 
Citrus atirantium, 

„ decumana 
,, Limetta 
„ Liiiionum ... 

„ inedica, 

Cochlospermum gnssypium, 
Colocasia antiquornni, 

„ himaleiisis ... 
Commelyna obllqua ... 
Conoearpus latifolia ... 
Corchonis olitorina ... 
Cordia latifolia 
„ Myxa, 

C-oriandrum sativimi. 
Coriaria nepalensis 
Coryius Colnrna 


32 

732, 736 
732 
... 73^ 
••• 733 

.« 701 
701, 7?^2 
... 733 

... 701 

710,732 
... 710 

... 732 

... 732 

710, 732 
733,783 
7«4, 733 
... 704 

... 731 

... 816 
... 7S3 

... 733 

733, 79 4 
706, 708, 733 
... 74i 

... 716 
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Costns speciosus 

••• 7^3 

Elceodendron glaucum. 


736, 783 

Crinum asiaticum 

... 733 

Embelia Ribes, 


736,743 

„ toxicarium 

... 733 

„ robusta 


736 

Cucurbita maxima, ... 

701, 734 

Eragrostis cynosnroides, 


736 807 

„ moschata ... 

... 702 

Eriophorum comosum, 


808, 809 

„ Pepo, 

702, 734 

Enica sativa, 


708, 771 

Cucnmis Hardwickii... 

... 701 

Ervum Lens, 


685, 694 

,, bimalensis 

... 701 

Erythrina indica 


... 789 

„ Melo 

... 701 

Euchlsena luxurians ... 


... 882 

,, momordica 

... 701 

Eugenia Jambolana ... 


... 736 

,, sativus ••• 

... 7ol 

Euphorbia pentagona ... 


... 736 

,, trigonus 

... 7oi 

Exacum tetragonum 


... 736 

„ ntilissimus ... 

... 701 




Cuminum Cyminiam,... 

705, 734 

E- 



CupresBus torulosa, ... 

830, 840 




CuTCuligo orchioides ... 

... 734 

Eagopyrum cymosum . 


... 698 

Curcama angastifolia 

... 706 

„ emarginatiwn 


... 698 

„ longa, 

706, 784, 774 

„ esciilentum 


... 69S 

Cnrcurbitaceae 

... 699 

,, tataricum 


698 

Cyamopsis pBoralioides 

... 696 

Eeronia elephantum, 

738 

783, 789 

Cydonia vulgaris. 

713, 748 

Eicus bengalensis ... 


... 737 

Cymbopogon laniger,... 

734, 809 

„ Carica 


... 736 

„ Martini... 

734, 809 

,, glomerata 


... 737 

Cynodon Dactyl on ... 

... 734 

„ hispida 


... 737 

Cyperus juncifoliiis ... 

... 774 

,, indica, 

737, 

. 777, 789 

„ TOtundus, ... 

784, 808 

„ religiosa, 


737, 789 

„ tegetum 

... 808 

Elaconrtia sepiaria ... 


... 737 

Cytisus Cajan 

... 696 

Ecenicnlum vulgare, ... 


705, 737 



Eragaria indica 


... 7 3 

D. 


„ nubicola 


... 713 



„ vesca 


... 713 

Dalbergia Oogeinensis 

... 815 

Eraximus floribunda ... 


... 737 

„ SissoOi 

83, 734, 814 

Eumaria parviflora ... 


... 737 

Daphne papyracea, 

791,794 

,, ' Vaillantii ... 


... 737 

Datisca cannabina, ... 

734,774 




Datura alba 

... 735 

G. 



Daucus Carota, ... 

783, 735 




Debregeasia bicolor ... 

... 798 

Garcinia ... 


... 784 

Delphinium brunonianuan, 

735,756 

Gardenia ... 


... 722 

„ Kashmerianuia 

... 745 

Garuga pinnata ... 


... 779 

Dendrocalaraiis strictus, 

735, 810 

Gentiana Kurroo 

737, 

746, 749 

Desmodium tiliaefolium 

... 793 

Geranium nodosum ... 


... 744 

„ tiiflonim 

... 736 

,, Ocellatum 


... 738 

DioBCorea deltoides ... 

... 7( 3 

Gerbera lanuginosa 


... 793 

„ . globosa 

... 703 

Girardiuia heterophylla, 


797, 79S 

„ pentapbylla 

... 703 

Gloriosa superba 


... 738 

„ quinata ... 

... 703 

Glycine Soja 


... 696 

y, sagittata 

... 703 

Gmelina arborea 


... 738 

,, versicolor, .. 

703, 735 

Guniopteria prolifer urn 


... 725 

Diospyros Melanoxylon 

... 735 

Gossypium herbaceum 


... 738 

Dolichos biflorus 

... 696 

Graminese, 


485, 692 

y, Lablab 

... 696 

Grewia asiatica. 


738, 792 

sinensis, 

695, 735 

oppositifolia... 


... 792 



Grislea tomentosa 


... 753 

E. 


Gynandropsis pentapbylla. 


782, 738 

Eclipta ereeta 

... 735 

H. 



Eleusiue Corocana 

... 690 




„ indica 

... 691 

Hedy chi am spicatum. 


788, 744 

Elceagnus umbellata ... 

... 736 

Hedysarum tuberosum 


... 748 
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Helictorea Isora, 

722, 739 

Luflfa acutangnla 

... 7‘i0 

Heliotropum brevifolium 

... 739 

»> segyptiacA 

... 700 

Herpestis Monniera ... 

... 739 



Bibificus cancellatus 

... 791 

M. 


„ cannabinus,... 

709,191 



„ esculentus 

... § o2 

Macrotomia euchroma 

«. 744 

„ ficulneus 

... 791 

Malachira capitata 

... 882 

„ pimgens 

... 791 

Mallotus pliilipinensis, 

74', 776 

„ sabdariffa 

... 702 

Malva rotundifolia ... 

... 741 

Biptage Madablota ... 

... 739 

sylvestris 

... 741 

Hoi ar r hena anti dysenteri ca 

.. 739 

Mangifera indica, ... 

711, 74« 

Hoi CUB Sorghum, 

35, 692 

Maoutia Puja ... 

... 798 

Hordeum ^giceras 

685 

Maranta arundinacea ... 

... 704 

y, hcxastichon, 

682, 739 

Mariscus cyperus 

... 774 

„ himalensis ... 

... 685 

Marsdenia Koylei 

... 794 

Humulus Lupulus 

... 707 

„ tenacissima 

... 794 

Eymenodicjton excelsum 

... 739 

Melia Azedarach 

... 741 

Byoscjamus niger 

... 739 

„ indica 

... 741 



Memorial is pentandra 

... 798 

I. 


Memha viridis. 

703, 741 



Mimosa Catechu 

... 815 

Ichnocarpus frute&cens 

... 7.39 

„ Fiidica 

... 741 

Inipatiens Balsa q ina .. 

... 774 

„ rnbicanlis 

... 741 

Imperata arundinacea.,. 

... 808 

„ Snndra 

... 815 

luga diulcis 

... 789 

Mirabilis Jalapa 

... 741 



Momordica Balsamina 

.. 701 

J. 


„ charantia... 

700, 742 



„ dioica 

701 

iFasminum grandiflorum 

... 740 

Moringa pteiygosperma 

742, 784 

Jatropha Curcas, 

740, 744 

Morus indica 

... 742 

Jnglans regia, 

716, 740 

„ laevigata 

... 742 

Juniper us alpina ..m 

... 842 

„ serrata 

... 742 

„ communis,... 

7S8, 842 

Mucuna atropurpurea... 

... 742 

„ excelsa, ... 788, 

, 840, 84.3 

„ pruriens 

... 7 2 

„ nana 

. 842 

Mukia scabrella 

... 702 

„ recurra, 

788, 842 

Musa sapientiim 

... 742 

„ religiosa ... 

... 842 

Mordannia scapifiora ... 

... 727 

Justicia Adhatoda, ... 

740, 776 

Murraya Kcenigii ... 

705, 742 



Myrica sapida, 

742, 779 

K. 


Myrsine africana, ... 

736, 743 



„ seniiserrata ... 

... 743 

Kydia calycina, 

740, 791 

N. 




Nardofitachys grandiflora 

... 743 

I*. 


„ Tatamansi 

... 743 



Kastnrtmm officinale... 

... 708 

Lactuea satira 

^ 703 

Nauclea cordifolia 

... 816 

Lagenaria vulgaris ... 

... 700 

„ parvifolia 

... 817 

Lallemantia iberma 

... 883 

Belumbium specie su n 

... 743 

Lathyrus Aphaca 

... 694 

Nephrolepis cordifolia 

... 725 

„ sativns 

... 694 

Herium oriorun 

... 743 

sphoerieus ... 

... 694 

Isicotiana rustica 

... 75> 

Lauracese ... 

... 705 

„ Tabacum, ... 

743, 755 

Heguminosse ... 

693, 694 

Kima quassioides 

... 746 

Lepidium sativum, 702, 708, 740 

Isyctanthes Arlx>r-tristiB, 

743, 748 

liilium Wallichianum 

... 740 

n 


Limetta... 

... 710 

i/. 


Limonia acidissima ... 

... 740 

Ocimum Basilicum ... 

... 708 

Limonum ... 

... 710 

Odina Wodier, 744, 

782, 785, 792 

liineaceae ... 

... 771 

Olea glandulifcra 

... 744 

Xinum usitatissimum, 

740, 771 

Onosma echioides 

... 744 
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Ophelia Chirayta ••• 

Page. 

... 744 

„ cordata .m 

... 744 

„ purpurascens... 

... 744 

,, speciosa 

... 744 

Oplismenus col onus 

... 689 

„ frumentaceus 

... 689 

Orthantera viminea ... 

... 794 

Oryza sativa ^ 

... 685 

Ongeinia dalbergioides, 

784, 815 

Oxalis corniculata, ... 

708,744 

P. 

Pandanus odoratissimus 

... 756 

Panicum brizoides 

... 689 

„ frumentaceum 

... 6S9 

„ italicum 

... 689 

„ miliaceii'n ... 

... 688 

„ uliginosum ... 

... 688 

i*aniceae, ... 

686, 692 

Papaver somniferum, 

704, 757 

Papaveraceae 

... 757 

Papyrus Pangorei ••• 

..j 8 o8 

Paraphyl Ian thus urinaria 

... 745 

Parnielia Kamtschadalis, 

745, 778 

Paspalum Kora 

... 688 

,. scrobiculatum 

... 688 

Peda’iaceoe 

... 771 

Penicillaria spicata 

... 690 

Pennisetum italicu a ... 

... 689 

Pentaptera coriacea ... 

... 815 

„ crenulata .. 

... 815 

„ tomentosa... 

... 815 

Perilla ocimoides 

... 708 

Peueedanum graveolens, 

706, 745 

Pharbitis Nil 

... 745 

Phaseolus aconitifolius 

... 694 

„ aureus 

... 694 

,, calcaratus ... 

... 695 

„ coccineus ... 

695 

„ Max ... 

... 695 

„ multiflorus 

... 696 

„ Mungo 

... 694 

,, radiatus 

• . 696 

„ Boxburghii 

... 695 

„ torosus 

... 696 

„ vulgaris ... 

... 695 

Phyllanthus emblica ... 

■ 745, 777 

„ Niruri ... 

... 745 

Phytolacca acinosa ... 

... 708 

Picea Morinda ... 

... 834 

j, W ebbiana ... 

... 837 

Picrorhiza Kurrua, 

722, 746, 749 

Pii.us Brunoniana 

... 836 

„ Cembra ... 

... 220 

„ Deodara, 

746, 830 

,, dumosa i.. 

... 836 

,, excelsa, ... 

787, 829, 872 

„ Gerardiana, 

746, 788, 828 

„ Khasyana 

... 786 

„ Khutrow 

834 
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Pinus long?folia, 746, 785, 824 

„ Massoniana ... 786 

„ pendu^a ... 829 

,, Peuce ... ... 829 

„ Sraithiana ... 834 

,, spectabilis ... 887 

Piper longam .... ... 731 

„ silvaticura, ... 705, 731 

Pistacia integerrima ... ... 746 

Pisum arvense ... ... 694 

„ sativum ... ... 694 

Pithecolobium bigeminum 746 

„ saman ... 882 

Plantago decumbens ..• — 746 

„ Major ... ,. 746 

Plumbago zeylanica .. ... 746 

Pceonia emodi ... ... 746 

Polygonaceae ... ... 698 

Polygouatum verticillatum ... 745 

Polypodium ... ... 726 

Pongamia glabra ... 746 

Pouted era vaginalis ... ... 747 

Populus ciliata ... 747 

Portulaca oleracea, ... 708,747 

Potentilla nepalensis ... .„ 744 

Premna integrifolia ... ... 747 

„ mucrouata ... ... 747 

Primula speciosa ... ... 747 

Prinsepia utilis ... ... 747 

Prosopis glan iulosa ... ... 882 

PruuuB amygdalus 711 

„ armeniaca ... ... 711 

„ Avium ... 7 12 

,, Cerasus ... ... 712 

,, ommunis, ... 712,747 

„ domestica, ... 712, 747 

„ Jacquemontii .. ... 7.9 

„ nepalensis ... 712 

„ padiiB, ... 712, 747 

„ persica, ... 712, 747 

, Puddum, ... 712, 747, 782 

undulata ... ... 713 

Psidium Guyava ... ... 7 47 

Pterocarpus marsupium ... 784 

Pueraria tuberosa ... ... 748 

Punica granatum ... 715, 748, 777 
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